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-INTRODUCTORY SECTION 
In a period when the crucial importance of scientific man-
power cannot be overemphasised, it is hoped that the following analy-
sis of the electronics engineer will help to clear the confusion which 
presently exists as to his true nature. The current state of uncer-
tainty about the immediate future of the econo:rqv and the ever increasing 
demand for engineering talent requires us to "lmofl" the electronics engi-
neer intimately, if we are to organise, develop, and maintain an effec-
tive human relations program for suCh a professional group. 
This understanding is vital to the success of recruitment ad-
vertising and cormnunications programs, for once we know what the elec-
tronics engineer wants and why he behaves in a certain way, we can then 
adapt and utilise those concepts that most strongly appeal to his basic 
needs and desires in order to help formulate a workable and effective 
human relations program. 
In hiring, the emphasis is now on quality rather than quantity. 
Companies today are seeking the best technical talent available rather 
than any electronics engineer or scientist with minimum qualifications. 
The initial hiring process has been degraded in importance with the cur-
rent emphasis on engineer utili1ation-- achieving the maximum output from 
the engineers who are already on the staff. One of the keys to effec-
tive utilisation is motivation. In the following page~ considerable in-
formation is given on the electronic engineer's outlooks and attitudes 
which may be applied in terms of utilisation as well as recruiting and 
retaining engineering personnel. Job satisfaction, in particular, related 
as it is to morale and performance on the job, has a close relationship 
to the whole utilisation problem. 
The electronics engineer, in selecting his job, chooses the 
one ~ich seems most likely to provide satisfactions he is seeking. Any 
dissatisfactions which he :may feel on his present job may eventually 
lead him to select a new one on which the causes of these dissatisfac-
tions will be absent or minimal. Thus, there is a definite interaction 
of selection and satisfaction, the findings of Which have direct refer-
ence to one another. 
A knowledge of the factors that influence job selection is 
basic to the success of any recruiting program. Once a company is aware 
of the conditions that motivate an electronic engineer, it can deterndne 
which elements of its jobs fit into his frame of reference and which go 
relatively unnoticed. Thus, the company can make a more effective presen-
tation to directly appeal to these needs and aspirations. 
In essence, the purpose of this report is to better understand 
the electronics engineer. For it is only through understanding that we 
can hope to develop nethods and techniques for utili1ing his profession-
al skill to the utmost. Various investigations, studies, surveys, and 
tests of why and how engineers act or are motivated have been made. How-
ever, little has been accomplished in weaving these facts into a frame-
work ~ere the importance and relationships of these findings can be de-
termined and their significance measured in terms of a more effective 
human relations program. The findings of this and many other studies are 
integrated here in order to create a coherent picture of the whole elec-
tronics engineer. 
The value of such findings 'Which cover the various traits of 
electronic engineers are significant inasmuch as they are beneficial to 
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those individuals who are responsible for formulating company policy; 
those who must interpret it; and those who must work with it from day 
to day in performing their individual functions within such a technical 
environment. 
In the following pages the results and findings of several 
studies covering the engineer have been utili1ed together with the writ-
er's personal experience to derive a realistic profile study of the elec-
tronics engineer working within a research and development organi1ation. 
This profile study has been reviewed in detail regarding the salient 
features which have significant bearing and applicability to a company's 
working relationships with such professional individuals both externally 
and internally. 
In administering a humaii relations program within an organisa• 
tion of this type, the personnel representative has a particularly diffi-
cult problem of communicating his plans and programs to a management 
type which is basically non-sympathetic towards the real need for such 
services within their engineering departments. Many of these so-called 
engineering managers, because of their technical background and training, 
have been ill-prepared to assume the administrative responsibilities 
which their roles require. Too many times such feelings are reflected 
in an attitude of "living with" the Persormel Department. Yet, through 
a better understanding of all these attitudes, considerable progress can 
be made in achieving that relationship which is most conducive to adminis-
tering to the needs ef such professional groups. 
In this study two distinct groupings of engineers engaged in re-
search and development in electronics at the Waltham Laboratories of 
4. 
B,ylvania Electric Products, Inc. were given depth interviews first to 
substantiate findings from other studies and second, to reveal any special 
characteristics pertinent to this specific grouping. The following is a 
breakdown of these varicus "types" or "groupings": 
A. Analysis Type - those individuals primarily concerned with 
preliminary systems design, requiren:ents, analyses, capa-
bilities, etc., of electronic s,ystems, problems, and tasks. 
Output usually results in the form of a report, proposal 
and/or preliminary specification analysis and design. 
B. Design Type - those individuals primarily concerned with 
the development and construction of hardware, circuits or 
co~onents as pertinent to the requirerrents of the vari-
ous systems or sub-systems within the electronics field. 
This group would tend to be more creative in the physical 
sense than would be the analysis type. 
This sample of electronic engineers is representative of 
any cross section of professional and educational specialties ~1ich you 
would find in most research and development organizations within the 
electronics field. It includes engineering personnel with B.s., M.s., 
and Phd. degrees in either mathematics, physics, electrical engineering, 
mechanical engineering or communications, who are engaged professionally 
within electronics. 
How people think and react within their working environment 
dictates to a great extent the human relations program which is formulated 
and administered. Only in recent years has management fully realized the 
true implications of this fact as regards the electronics engineer. 
This study, it is hoped, will provide meaningful information regarding 
professional engineers in large research and development companies. The 
emphasis here is not on quantitative results; but what is more important, 
the detailed qualitative points, which must be given real consideration 
for the true implications the.y carry for an effective human relations 
program. 
6. 
PROFILE OF THE ENGINEER 
Personality 
Within the past two or three decades mankind has evolved into 
something of a new era, which probably will be recorded by historians 
as the Age of Electronics or the like. The professional engineering mem-
bers of this age have formed a new basis of society; for it is their abil-
ity to translate the findings of the physical sciences into practical 
machines that will guide the economic standards of this and future genera-
tions. 
Paradoxically, however, little is known about the Electronics 
.Ellgineer himself. Little has been accomplished in presenting a compre-
hensive study or analysis of such an engineer. The need for such data 
continues year by year to be a pressing demand of enterprise and its 
management operating within the industry. This increased emphasis has 
grown in direct correlation to the increasing shortage of competently 
trained personnel who are equipped to handle problems presented by our 
expanding technology. 
The purpose of this report will fit the findings of a detailed 
investigation of the electronics engineer -- his personality, interests 
and abilities; the reasons that motivate him to take or leave a job; the 
feelings that make him satisfied or dissatisfied with his working condi-
tions and other related factors -- into a framework where the importance 
and relationships of all the data can be determined and their significance 
measured in terms of the implications that are imposed on a company per-
sonnel or human relations program. 
Studies conducted in the realm of the personality of the engi-
neer are numerous. For the purpose of this report, five, which seemed 
fairly representative, were selected. 
1) The Moore and Levy study (99) was made on a miscellaneous 
group of thirty successful engineers. They chose a random sample of 
engineers tested for industrial selection or placement. The criteria 
for the sample study were: 
The 
a) Expressed work satisfaction 
b) A bachelor's degree or higher degree in engineering 
c) ~·lork experience - at least four years after graduation 
d) l'linimum salary of $4,200 per year 
e) Active engagement in engineering (not administration). 
material on each of the JO men selected was: 
a) A personal data sheet containing information about mari-
tal status, education, interests, recent employment, first 
job, vocational aims, etc. 
b) The Henry-¥~ore Test of Thematic Production. 
2) Steiner (102) conducted no formal study, but in the course 
of an article on occupational personalities, summarized her extensive 
Rorschach experience with engineers. 
J) The Harrison, Tomblen and Jackson study (108) was based on 
100 cases with background experiments in evaluating data on 600 mechanical 
engineers being added to the conclusions. The procedure included a depth 
interview structured around a personal history form, an eight-picture 
abridgement of the Thematic Apperception Test, an open-ended problem 
situation test in which the respondent is asked how he would handle cer-
tain situations for which there are no definite right or wrong answers, 
and a custom-made questionnaire which was scored for five traits --
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neuroticism, physical drive, detail mindedness, frankness and self-
sufficiency. 
4) Van Zelst and Kerr's study (85) utilised a self-analysis 
questionnaire constructed on the basis of Cattell's research which lists 
definitive personality trait names based on factors and clusters analysis 
techniques. From this list of traits, 56 trait names were selected. The 
criterion against which the self-assessed traits were evaluated was 
scientific productivity. Of the 514 subjects responding, 70 per cent 
were in the field of engineering and 30 per cent in physical sciences. 
5) Goshen (30) also conducted no formal study. In the writ-
ing of an article he drew from his first-hand experience with engineers 
as a practicing ps,ychoanalyst. 
In reviewing these studies there is indicated a great deal of 
consistency insofar as the character traits which engineers have in 
common. This is surprising to some extent as the various researchers 
involved studied engineers in different fields b.r different methods and 
techniques. One would be safe in assuming that unlike many other occupa-
tions, perhaps where personality traits do not follow any consistent 
trend, the engineering profession composed of a fairly homogeneous 
group of men with a fairly narrow range of temperamental variation. 
The only exception to this would be those engineers engaged in pure re-
search, administrative or sales specialties. 
One fairly unique stuqy bears mention in some detail. That 
is the investigation conducted by Dr. Saunders (35) wherein he attempted 
to relate functions and personality. 
Through a method of job description he grouped engineering 
jobs into the following seven categories: 
1. Research Engineering 
2. Applications Engineering 
3. Design Engineering 
4. Product Engineering 
5. Operations Engineering 
6. Supervisory Engineering 
7. Sales Engineering 
Within this listing the Applications, Design, Product and Operations 
Engineers come the closest to matching the personality of the engineers 
covered in the five aforenentioned investigations. These, in terms of 
this report, might be called "typical" engineers. Research, Supervisory 
and Sales Engineers have usually non-related personality patterns. 
The Research Engineer usually inquires into areas of fundanen-
tal knowledge and is required to integrate analyses of data to discover 
or reveal new facts and their proper interpretation. Decisions are made 
on such findings which may result in the revision of formerly accepted 
conclusion, theories, laws, etc. Any new generalisations or hypotheses 
are subjected by him to detailed evaluation tests. A continual process 
of originating and evaluating ideas, making plans for conducting and per-
forming analyses; aid compiling reports on such research studies is 
carried on by this type engineer. 
In the area of abilities the Research Engineer is quite varied. 
Basically he usually can and must balance his ability to analyse, synthe-
si•e, judge, and evaluate. He is proficient in quantitative and inductive 
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reasoning, sensing problems quickly and stating them correctly. Developed 
within him is a fundamental scepticism and a constantly questioning atti-
tude. He has a broad knowledge of several fields and a detailed know-
ledge of usually more than one. His ability to communicate is good, and 
he 
with proper motivation/has initiative and is a "self-starter". 
Finally, he has more theoretical and specialised interests 
than other groups. Ideas, theory, and great analytical interest toward 
problems intrigue him the most, especially, !if the problems are intellec-
tually demanding. He keeps up to date with new developments in the litera-
ture dealing with engineering research, and attaches great significance 
to this. Outside of his professional work areas, he combines the usual 
masculine interest in sports and hobbies with a greater variety of cul-
tural pursuits. Administrative detail, routines, and corporate procedures 
usually are distasteful to him. Status professionally is very important 
and he is constantly motivated to win scientific prestige. Ideally, he 
would like to work in an at:roosphere conducive to creativity and permissive-
ly informal so that he would have personal freedom to direct his efforts 
against major problems. 
In summation of his personality traits the less conventional 
stand out. He is enthusiastic and inclined to being impulsive, yet is 
not f'Wldamentally acquisitive in a selfish sense. His originality and 
imagination make for better and more original exploration and interpre-
tation of the unknown. Compared to other engineering types, he is more 
self-confident, self-sufficient, and independent. In the performance of 
his work, he is well organised and orderly, conciencious, able to take 
calculated risks and self~critical. His relations with people are usually 
impersonal or casual but yet not unfiiendly; however, these voids in social 
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skills are offset somewhat by his integrity and sincerity. 
The Application Engineers,according to Dr. Saunders,are very 
much like Research Engineers; however, it is somewhat less significant 
for them to work with basic theory or to be creative in the sense of ori-
ginating technical ideas. Important to them is the evaluation of the 
current performance of their materials, designs, methods, equipment, 
etc., and to keep informed of new ones. They are involved to a similar 
extent in experimental projects. In terms of the "typical" engineer 
w' ll:.:o. was mentioned earlier, they probably fall somewhere between the 
perimeters of research engineers and the "typical engineer" • 
The Design Engineer whose job emphasises the making of prelimi-
nary sketches and detailed drawings along with planning the best use of 
material and making and checking complex calculations compares rather 
closely to the personality pattern of the "typical" engineer. 
The bulk of engineers are usually classified as Product Engi-
neers of one type or another. Characteristic of this group is an inherent 
responsibility for a great amount of technical writing. This includes 
manuals and specifications, along with the preparation of technical recom-
mendations or proposals and the development and maintenance of technical 
records. Trouble shooting is a common responsibility of these types. 
This group also is very sinrl..lar to the "typical" engineer, inasmuch as it 
represents a predominance of numbers within the engineering fields. 
The Operations Engineer is a difficult one to relate to any 
specific function or AJCtivity. In most cases these engineers engage in 
staff work which requires the application of a variety of engineering prin-
ciples in almost all types of professional engineering. 
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One responsibility that col11Ill0nly applied to this group is that members must 
consider the job to be done with the equiproont available and detennine 
what combinations may be most effective. 
Within the organizaticnal framework the Supervisory ~ngineer 
obviously possesses line authority, along with several other unique 
supervisory functions. In addition to technical responsibility in cer-
tain areas, he is responsible for the control of expenses, for plan-
ning the best use of personnel, and for developing his subordinates 
toward promotion. In some organizations he has all-inclusive responsi-
bility for the administration of his units. This group differs con-
siderably from the norm which we see. They are by far more decisive and 
dominant. 
Finally, we reach the extreme of the personality spectrum as 
we look at the Sales Engineer. The core of his responsibility lies 
uniquely in conducting negotiations. Naturally, as would be expected, 
this includes the important activity of selling ideas to people. In 
very direct and contrasting terms, he must possess traits lacking in 
the "typical" engineer. Socially, he is much smoother, more gregarious, 
talkative, yet also more service-minded. 
Let us go back now and paint a portrait of the "typical" en-
gineer himself. Most engineers are consciencious, serious-minded, and 
work-oriented. In the performance of his wo~ he exhibits a vast 
amount of energy and is precise almost to the extent of being perfec-
tionists in his attention to detail and accuracy. Since the typical 
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engineer finds great satisfaction in directing his efforts to specific and 
attainable goals, he is able to stay with his work over unusually long periods 
of time and responds to pressure positively. His approach to problems is 
based 
always factual rather tharyon any abstract or intangible possibilities. 
Theoretical problems in themselves carry little interest for 
him. Since he is very practical in his approach he has a strong tendency 
to limit his attention to immediate matters. Sonetimes people get the 
impression that this means he is not stinrulated by the challenge of 
complex problems. Nothing could be more wrong. While he does bring to 
bear a considerable amount of ingenuity and resourcefulness in working out 
problems, he does, nevertheless, have to have an immediate goal to work 
tcaward and there must be a mechanical relationship spelled out in the 
problem between the beginning and the end. 
The typical successful engineer has an independent, self-direct-
• ing attitude toward his work. He accepts the demands of the job and the 
company 'Where he works quite realistically, and he feels more at ease 
when he is given little supervision and specific controls. This probably 
accounts for his often-times resentful attitude toward close authorita-
tive supervision. Surprising enough though, he does have a receptive 
attitude toward authority, recognising the respect due his superiors who 
are technically competent. In these organisational relationships, he 
also expects to be in turn looked up to, and does not easily forget author-
ity in his associations. In fact he depends rather heavily on authority 
for settling issues. 
When you consider the motivation of the engineer, your atten-
tion is immediately directed to the prevalence of immediacy and concrete-
ness in his attitudes. Specific rewards or gain mean more to him than 
they do to people in many other professions; however, not in the sense 
that he is purely mercenary. Financially ambitious, most engineers will 
admit that their aspirations are for salaries from $12,000 to $45,000 
per year, with the majority "shooting" for $15,000 or over. 
The Harrison, Tomblen and Jackson study found that engineers 
on the whole are emotionally stable, which helps them to maintain com-
fortable human relations. In summary, the,y state their outstanding traits 
to be: 
1) Little or no analytical interest in people. Definitely 
impersonal but harmonious in their relations. 
2) Usually they possess a lack of self-understanding, and 
even avoid self-examination. As a result, their insight 
is shallow, and they are less sensitive to the needs of 
others and social manners in general. 
3) They are very direct, factual, and self-sufficient. Out-
side of their own field, they are often unimaginative. 
When dealing with problem situations, they resort to 
direct action approaches rather than conciliatory or diplo-
matic methods. 
4) Usually, they are not introverts. Their impersonality does, 
however, make them tend to appear this way. 
The findings of these various studies state in one way or 
another that engineers possess a serious lack of skills in human rela-
tions, which puts them in a poor position in situations involving dealings 
with other people. This is really not surprising. From his basic train-
ing he has strived to master mechanical principles, and in achieving com-
petence in this, he has become farther and farther removed from dealings 
with people. His natural tendency when faced with human relations 
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problP~s is to apply these same mechanical principles. The results are 
obvious. Because of such traits, the "typical" engineer's potential 
for supervision is limited, unless considerable attention can be given to 
reorienting his attitudes, approaches, and understanding of the true 
role of the administrator. 
To many, the engineer appears overly authoritative and critical. 
This originates from his continual need to be right and a basic sensi-
tivity to criticism. This is a natural outgrowth in his personality 
inasmuch as his pride and self-esteem depend on his success or failure 
in avoiding criticism. Thus, it is quite eas,y for him to resort to 
criticism as a defense mechanism. 
This dread of failure usually makes him intolerable of those 
who do. Although this is a common apprehension of many professions, it 
is definitely a stronger feeling within the engineering ranks. In this 
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vein Moore and Levy concluded that the engineers' ethical behavior is some-
times built more on fear of censure than on the understanding of constructive 
values, and these men may show additional tension as well as occasional 
breakdowns under stress or heavy drinking. 
It goes without saying that engineers are on the whole quite 
intelligent. The important thing to note here is that this intelligence 
tends to be used in a very narrow specialized way. Goodman (82) found 
that engineering students are less neurotic and more self-sufficient 
on the Bernreuter Personality Inventory than liberal arts students. 
Moore and Levy (99) as well as steiner (102) found engineers to be quite 
tense and unstable, exerting rigid control over their emotions. 
There are ~Y other traits that are notably absent from the 
personality of the "typical" engineers. These are: conceit, personal 
vanity, moodiness, haughtiness, and arrogance. In conclusion, engi-
neers are action-minded. They like to accomplish things. In this pur-
suit, they are orderly and well-organized both in their work and their 
private lives. 
Intelligence and Abilities 
The definitions of intelligence are as varied as the persons 
who quote them. Although there is no one accepted definition, common 
meanings permeate most of them. The ability to elaborate creatively and 
independently, ad~ptability, the capacity to adjust to surroundings, the 
faculty for dealing with abstractions are all a part of intelligence. The 
measurement of such intelligence is dependent upon a person's perform-
ance in evolving, apprehending, and reconstructing relationships. 
At the present time there is a diminished tendency to rely on 
a few isolated intelligence and aptitude tests for evaluating prospec-
tive employees. Several companies are now using an entire comprehensive 
batter,y of tests which measure, in addition to intelligence and aptitude, 
an applicant's interests, temperament, motivation, emotional maturity and 
other non-intellective factors. The procedure of evaluating the entire 
make-up of a person has considerably increased the predictive efficiency of 
testing. 
All investigations measuring intelligence in various occupa-
tional groups have shown that engineers rank well up on the list. To 
be successful as an engineering student and as a professional engineer, 
one usually must have a fairly superior mental ability. 
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The Wonderlic Personnel Test (106), for the measurement of 
verbal intelligence, revealed that only 10 per cent of the population 
reached the mean of the engineers and less than 4 per cent of the en-
gineers fell below the average of the general population. 
Findings from the Shipley Vocabulary Subtest (106) revealed 
that 8 per cent of the engineer group fell below the average of the 
general population, while about 10 per cent of the general population 
measured up to the mean of the engineers. On this same test, interest-
ing enough, only 5 per cent of the engineers received perfect scores. 
On the Shipley-Hartford Abstract Reasoning Test (106) only 
slightly better than 5 per cent attained scores as high as the mean of 
the engineers. Again, superior performance of engineers on the otis 
Arithmetic Reasoning Test (106) was revealed. 
Harrison and others found that engineers fared no better on 
engineering aptitude tests than they did on tests which measured general 
intellectual ability. Also, they performed nearly as well on verbal tests 
as they did on those with little or no verbal content. This finding is 
contradictory of findings from many other studies which concluded that 
engineers are non-verbalists and intellectually more capable along mech-
anical lines. 
In general, these findings substantiate that engineering 
training requires a high degree of mental ability, together with a capacity 
for thinking abstractly and for understanding higher forms of learning, 
if success is to be achieved. 
One of the most outstanding studies conducted on intelligence 
distribution in various groups was conducted by The Co:mzni ssion on Human 
Resources and Advanced Training. Under the direction of Dael Wolfle (24) 
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background 
a study was made of the academict of students who had completed prepara-
tion or who were preparing for employment in various professions. Their 
findings noted marked differences in the intelligence levels of students 
Who were preparing for different occupations. These findings correla-
ted highly with college graduates employed in corresponding occupations. 
In the sampling of the students involved the findings also revealed that 
students who received better grades on IQ tests were inclined to occupa-
tiona which require higher intelligence levels such as engineering. 
As ~ntioned earlier the "typical" engineer is intelligent, 
yet this intelligence is rather restricted to his own field of specialisa-
tien. In other areas he usually lacks imagination. His failings to develop 
what one might refer to as a "well-rounded" personality are due to his 
training and the price he has paid for over-specialization. The time and 
effort which he must put into mechanical activities is at the expense 
of human relations, which produces a lack of intuitive insight into 
people (himself included) within his environment. The more technically 
minded ones are often tabbed with the reputation of being socially and 
emotionally immature. 
Additional substantiation of the engineer's confined intelli-
gence is provided by studies and interviews conducted which show that 
his interests are usually technical/mechanical or are of the athletic 
variety. Very seldom are there indications of serious interest in human 
relations, the arts, public affairs, or social sciences. 
In the area of mechanical comprehensio:r.; the Bennett-Fry Test (106), 
engineers were compared with a group called "applicants for mechanical 
work". The intelligence level of this sampling was very close to that of 
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the general population. Results showed that less than 5 per cent of the 
engineers fell below the mean of the "applicant" group and that about 
7 per cent of the mechanical applicants reached the average of the engineers. 
The studies that were conducted on space relations resulted 
in less significant discrepancies. The Space Relations Subtest of the 
Differential Aptitude Test Battery (106) was administered to a group of 
engineers. Approximately 15 per cent fell below the average of the gen-
eral population. Also, however, about only 25 per cent of the general 
population reached the average of the engineers. The use of space rela-
tions is important in a sense of manipulation of symbols and the percep-
tion of various sizes and locations of all types of geometric forms. 
Skill in this area is almost essential to the aspiring engineer. 
Finally, the question of mathematical ability should be mentioned. 
Scrut~ of catalogs from leading engineering colleges will reveal that 
mathematics is regarded most highly among the engineering curricula. 
Educators obviously appreciate its logical exactness and necessary value. 
Success in math or good mathematical ability is a pretty fair measure of 
the over-all technical proficiency ef the engineer. 
The serious Shortage of qualified engineering personnel Which 
is plaguing industry today has forced many cornpanie s to find the most 
effective method of utilising their supply of technical manpower. More 
and more companies are utilising psychological tests for guidance in place-
ment, promotion, transfer, or to determine if special training is required. 
This problem of placement and the subsequent problem of utilization has 
been made somewhat easier by the guidance Which can be gained from tests 
which measure intelligence, interests, emotional/temperamental make-up, 
etc. Maqy organisations require applicants for their monthly payroll to 
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undergo a series of such tests as part of their normal screening process. 
Some of these test batteries last for two to three days. 
Engineers are not always placed in purely technical positions. 
Many are used as managers, supervisors, project administrators, sales 
engineers, and since these positions require different personality make-
ups apart from the "typical" engineer, psychological tests have been a 
great help in determining which engineers are inclined to remain in their 
technical specialty and which may have potential for administrative, 
supervisory, or other primarily non-technical positions. It is easy to 
measure the technical skills which positions in engineering require; 
however, the spectrum of supervisory abilities is exceedingly difficult 
to calculate. Herein lies the real value of tests in determining whether 
a prospective manager possesses the necessary ability to deal effective-
ly with people and handle human relations. 
Previous~, the use of testing has been inclined to be focused 
on the measurement of a single Skill or aptitude without relating other 
factors of personality such as motivation, maturity (emotional) and 
stability. Today an increasing attempt is being made to consider 
abilities in conjunction with the individual's personality to get a clear-
er picture of the "whole man". 
Selection of tests obviously should be geared to the needs of 
the company. Package deals are usually worthless. Administration and 
interpretation of tests should be confined to those who understand and 
appreciate their purpose, scope, and the significance of the results. 
It is a common complaint today that tests are being administered and 
interpreted by personnel who have little training and less appreciatio• 
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for their usefulness and value. When this is the case, test results 
are oftentimes used as the sole basis for personnel decisions with dis-
regard for other considerations such as information obtained from rec-
ords, interviews, job performance, etc. 
Within several of the larger engineering organizations there 
exists a fully staffed psychology department whereas the smaller compa-
nies utilise the services of consultants in testing and evaluation. 
There has been a decided trend in recent years for companies to do more 
and more of their own testing. Naturally, there are advantages to both 
systems, the "pro 1 s" and "con's" of which are not relevant to this dis-
cussion. However, the main thing which must be borne in mind is that 
no matter how accurate or valid the test may be, their value is mean-
ingless if they are not accepted and understood by the management Which 
ut;fliM the results. 
The general impressions of many companies who use tests are 
that they are quite accurate in predicting a person's ability to succeed. 
This is especially true if a complete test battery is used. Also, there 
have been improvements recently in intelligence, aptitude, and arithmet-
ic reasoning tests, Which have increased their validity and usefulness 
in pre-employment screening. 
Some of the specific advantages that are offered by companies 
in support of testing are: 
a) Tests induce a certain amount of self-selection among 
applicants, the claim here being that those persons with 
marginal abilities are unlikely to apply for employment 
with a company that they khow utilises a series of tests as 
a pre-screening aid. 
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b) Tests themselves reveal infornation about applicants which 
may be useful after placement and which cannot be obtained 
from meetings and interviews. 
c) Indirectly,tests help reduce turnover, thus lowering re-
placement and training costs. 
d) When tests are used, the interview can be more thorough 
inasmuch as the interviewer can concentrate on the appli-
cant's personal qualities. 
e) Tests may reveal other abilities not previously discovered 
or investigated during the interview. 
Even in view of these benefits, companies which use such tests feel that 
there is still a need for much improvement. There are many variables 
which have never been defined in terms of standards by which a measure 
of potential success can be predicted. Such factors as creativity, 
maturity, motivation, cooperativeness, fall into this category. 
Looking at this matter of testing to determine intelligence 
and abilities amongst professional engineers, we find a widely supported 
conviction to de-emphasise the use of pre-employment testing procedures. 
This feeling is nuxtured by the present and increasing shortage of 
competent engineers. Most organizations will refrain from utilizing any 
technique, regardless of its value, if it will antagonize potential hirees, 
and is not fundamentally necessary to proper employment practices. An 
outgrowth of this tendency has resulted in the use of tests after employ-
ment to be the basis for further development, training, placement, etc. 
In closing, let us look at the abilities of the various classi-
fications of engineers mentioned earlier. The studies that we have used 
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noted in general these comparative findings: 
a) Research Engineer -- has analytic and s.ynthesizing 
ability -- can balance his ability to analyze, synthesize, 
' 
judge and evaluate; is adept at quantitative and indue-
ti ve reasoning; has quick insight into problems and can 
state them correctly. Can apply his thinking to any 
situation and is not frustrated by ambiguities, intangi-
bles, complexities or uncertainties; possesses a question-
ing attitude and is skeptic in a positive manner; can 
logically question, observe, associate, and predict; 
has a broad knowledge of many fields, fluent in ideas, 
and is usually a "self-starter". 
b) Development Engineer -- is very similar in abilities to 
the research engineer -- in addition, possesses a high 
degree of mechanical comprehension and ingenuity; basic-
ally prefers to experiment with techniques and equipment 
whereas research engineer prefers the analytical approach} 
in most cases, is quite proficient in testing method and 
processes; is methodical, well organized, can work inde-
pendently and can form quick conclusions. 
c) Design Engineer -- prefers concrete, orderly mechanical 
problems or tasks; is definitely specialized intellectually 
in mechanical and special areas; can visualize components 
operating in relation to each other in an independent sense, 
and foresee the completed mechanism mentally prior to its 
completion; usually works with specific facts; prefers 
definite structure and dislikes ambiguity; in the accom-
plishment of his work he takes great pains in attention 
to detail; is neat, precise and oftentimes a perfection-
ist; his knowledge is usually limited to his field of 
specializations, yet understands the principles and tech-
niques Which guide the research engineer; has little or 
no abilities in the field of human relations. 
d) Product Engineer -- his abilities are by far the most 
typical of the engineering universe; is definitely 
product oriented and prefers to work within a tightly 
scheduled operation; also, like the design engineer, 
desires specific and orderly mechanical assignments 
and is intolerant of ambiguity; accuracy, neatness, and 
attention to detail are characteristic of his approaches 
to his work. 
e) Sales Engineer -- combines his technical education with 
mature and personable characteristics, and has the stamina 
and intellectual ability to work under extreme and persis-
tent pressure; can deal effectively with people, make 
contacts, and develop and implement plans based on his 
decisions; possesses a keen imagination for the application 
of his products and thoroughly understands his products 
and his custoner needs; is very effective in communica-
ting with people and has a natural understanding of human 
factors together with a proficiency of social skills. 
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f) Administrative/Supervisor Engineer -- has a good working 
knowledge of the functions performed in his organisation; 
possesses a fair knowledge of the principles of scientific 
management, finance, labor relations, marketing concepts, 
etc., and has an awareness of the need to motivate and de-
velop his subordinates; can foresee problem and develop 
short-and long-term goals; deals effectively with problem 
situations, can gather facts quickly, analyze them, and 
initiate any required actions; has the ability to meet 
changing conditions and new requirements; can delegate 
authority and responsibility, can stimulate group behavior 
and maintain hannonious interactions amongst the members 
of his unit; is intolerabt8 of technical incompetency, 
negative attitudes and personal deficiencies of his people 
for any extended period of time, although he will attempt 
to correct such situations earnestly when they are en-
countered. 
In considering the abilities of the electronics engineer, it 
must be remembered that although we have denoted definite characteris-
tics common to the various groups, no person in any of these groups 
will conform exactly to the norm. 
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Table No. 1 
SOME TESTS .EQ!! MEASURING ENGINEERING APTITUDES 
1. Bennett Test of Mechanical Comprehension 
2. The stenquist and Minnesota Mechanical Assembly Tests 
J. Cox Tests of Mechanical Aptitude 
4. The MacQuarrie Test for Mechanical Ability 
5. The Minnesota Spacial Relations Test 
6. The Detroit Mechanical Aptitude Examination 
7. The Stenquist Mechanical Aptitudes Test 
B. O'Rourke Mechanical Aptitude Test 
9. The Differential Aptitude Test 
10. Otis Arithmetic Reasoning Test 
ll. Iowa Physics Aptitude Test 
12. Iowa Mechanical and Chemical Aptitude Test 
13. Minnesota Engineering Analogies Test 
14. Engineering and Physical Science Aptitude Test 
15. The Industrial Psychology, Inc., Quantitative-Logical Thinking Test 
16. The Industrial Psychology, Inc., Computation-System Ability Test 
17. The Industrial Psychology, Inc., Mechanical-Tool Comprehension Test 
18. The Psychological Corporation 
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Interests 
It is difficult to separate interests .from personality itself 
inasmuch as a person's whole profile is decidedly affected by his inter-
ests. The electronics engineer has distinctive interests which attract 
or repel him .from persons or things within his environment. 
Psychologists in their definition o.f interest do not differ-
entiate it from attention, assuming logically that a person is naturally 
interested in an activity if it attracts and/or maintains his attention. 
Certainly, when several possibilities exist,a person will cbeose that 
Which interests him the most and would be far more persistent in the 
pursuit of such activity than in a less appealing one. The processes of 
learning, remembering, response all indicate that interest is a control-
ling factor. Success itself, I suppose, is contingent to some extent 
upon continual interest, even though it is primarily dependent upon 
ability and opportunity. 
In the study of the interest of the engineer the findings 
of three studies are used as a basis for our conclusions. These studies 
are: 
a) The Moore and Levy study (99) 
b) The Harrison, Hunt and Jackson study (107). 
This was a sampling of 240 engineers employed in a manufac-
turing company, and utilized the strong Vecational Interest Blank, per-
sonal history form, and interview questions. 
c) The strong Vocational Interest Test (19, 8 3) • Scoring 
keys were presented for 38 occupations. Findings were based on a samp-
ling of 573 engineers. 
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In the area of occupational interests, the Strong Vocational Interest 
Blank showed apparent interest on the part of engineers for technical 
and mechanical pursuits. Engineers and chemists were among the highest 
scoring occupations. Mathematicians and physicists scored very low, which 
supports the contention that the average engineer lacks interest in 
theoretical or research areas, but has a strong practical orientation. 
Moore and Levy reached a similar conclusion in their study. Service type 
professions scored higher as did sales and administrative types, thus 
indicating that engineers on the whole are not human relations minded 
and are not attracted to occupations which require them to be verbalists. 
All of these studies correlate closely with ~ personal findings that 
engineers like mechanical, physical, mathematical, or technical science 
endeavors much more so than any other types and they avoid whenever 
possible personal contact, routine administrative work, and display, 
in general. Simply stated, they would rather deal with things than 
with people. 
They do not in fact even seem to react strongly one way or 
another to the peculiarities or idios,yncrasies of people. 
Of the utmost interest to the engineer are the technical sub-
jects which are related to his specialty or engineering in its broader 
sense. Mathematics seems to be the most popular course in college, and 
the serviceable value and rigor it possesses is favorably regarded 
throughout the experienced ranks. The social sciences, the arts, the 
characteristically expressive activities of a personal nature are men-
tioned seldom on the curriculum of engineers. Such subjects as history, 
economics, and even english, are most distasteful. This is undoubtedly 
why the majority are poorfPellers. 
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To the layman the reading preferences of engineers may appear 
to be texts related to theoretical phenomena of one sort or another rele-
vant to their fields of interest. This, however, is not the case. 
They are avid readers of technical journals, newspapers, and other 
periodicals. These journals are not only the types that appeal to 
their professional interests, but also include those that cater to tneir 
hobbies. Noticeably absent from ttis list of periodicals are those 
which are cultural or of the higher order as well as those that border 
on the low or "trash 11 order. 
In the book department certainly technical interests predorrd.-
nate; however, there is a strong secondary interest in best sellers, 
novels, adventure stories and ~steries. A very small minority read the 
semi-classics and fewer read books on social science, philosophy, 
psychology, public affairs or the like. 
From a recreational standpoint engineers are not social her-
mits. In this sense they conform more to society and oftentimes indulge 
quite heavily in parties, dancing, movies, etc. Mechanical hobbies 
dominate their "off-time" hours to a great extent. However, this is 
followed closely by sports and "do-it-yourself" type interests. lpJith-
out fail, almost every resume or application Which has crossed ~ desk 
has indicated an active interest in sports or outdoor life. 
The interest patterns of the various classifications of 
engineers which have been mentioned earlier shape up as follows: 
a) Research Engineer - he has more theoretical and specialized 
interests than the other groups; likes even idea - likes theory; has a 
definite analytical interest in problems and is intrigued by technically. 
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demanding tasks. He keeps up constantly with new developnents in litera-
ture for engineering research and attaches great significance to it. 
He prefers to follow unprescribed working hours, and abhors administra-
tive routinesJ is fundamentally motivated to achieve scientific pres-
tige; prefers an atmosphere that is pe~ssive and conducive to creativ-
ity. 
b) Development Engineer - his interests are fairly similar 
to those of the research engineer. 
c) Design Engineer - he has little or no analytical interest 
in people; prefers objects and processes; his strong technical and 
:nechanical interests are more directed to applications than they are to-
ward research; has few cultural pursuits, yet is fond of sports and out-
door activities; conforms to commonly accepted beliefs and practices 
and is socially interested in the common forms of activity; is rather con-
servative/conventional tn his economic and political interests. 
d) Product Engineer - his interests are similar to those of 
the design engineer. 
e) Sales Engineer - he has a general interest in design and 
manufacturing together with the intricacies of merchandising his prod-
uct lineJ has an analytical interest in his customers' technical problems 
and is motivated to find different and better applications of his prod-
ucts. The social sciences and liberal arts have a greater appeal for 
him. He enjoys working 'Where personal relationships are involved and 
is more verbally interested than his associatesJ has very masculine 
hobbies and recreational pursuits. 
31. 
f) Administrative Engineer -he has wide interests and a 
broad point of view; his interest in dealing with people is very strong 
and he has given up (although sometimes reluctantly) the technical prob-
lems that were once of great interest to him; his approach to problems 
is opposite to the specialist-minded approach of the typical, techni-
cally-oriented engineer; he is usually ver.y interested, if not quite 
active in community affairs, educational institutions, and his church; 
he prefers sports and is interested in hobbies that require the use of 
his hands to a great extent; shows a definite interest in cultural acti-
vities. 
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MOTIVATING FACTORS IN ENGINEE:R EMPLOD'lENT 
Job Selection 
The engineer is motivated or driven by a combination of needs 
some of which are strong, others comparatively weak. o The extent 
to which he experiences frustration in fulfilling his stronger needs, 
governs the degree of dissatisfaction which he holds for his position.' 
For the purpose of discussion let us assume that the engineer's dissat-
isfaction with his present position has reached the point where he is 
now actively looking for a better job. He realizes that some companies 
are potentially more in conformity with his basic needs than are others. 
His familiarity with the technical journals and newspapers has exposed 
him to recruitment advertising which has built up, usually over an 
extended period of time, certain images about various companies. Dis-
cussions aiOOng his colleagues has also called his attention to cer-
tain organisations which have created either a favorable or unfavorable 
company image. 
Certain subsidiary considerations concern him also. Foremost 
among these are the inter-personal pressures exerted on the engineer 
by people who are important to him -- his wife, children, close friends 
and associates. In some cases, it is the needs or expectations of these 
other people that actually influence his decision. These unfortunately 
are not controllable. 
Why is all this important? Today, there is mere reason than 
ever to be concerned with motivating factors in engineer employment. 
In hiring, the ernphasis has shifted from quantity to quality. Hiring 
the best technical talent available rather than just any engineer or 
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scientist with minimum qualifications is the current theme. In conjunc-
tion with this, hiring in itself has been downgraded in importance by a 
new accent on engineer utilization -- i.e. achieving the maximum output 
from engineers who are already on payroll. 
A knowledge of the various factors that influence job selec-
tion is very important to t:te success or failure of anyrecruitment pro-
gram. If a company is aware of the conditions that motivate an engineer 
it can determine which ele100nts of its jobs and their environment fit in-
to his frame of reference and which are insignificant. This permits the 
organization to be more effective in its presentation in terms of his 
needs, values, and aspirations. In stuqying these motivating factors, 
we shall consider several broad categories -- material, career, status, 
and human relations. 
It has been noted earlier that engineers value material and 
concrete rewards more so than do people in many other professions. 
This desire for tangible benefits is complemented by the engineer's 
high regard for the responsibilities of his job, and the willingness 
he has for the hard work which is necessary to achieve such rewards. 
Obviously, the most important of these material rewards is income. 
Salary to the engineer is an indication of professional status 
to which he attaches considerable significance. The amount in itself is 
of secondary importance. His salary is equitable when in his opinion 
it is commensurate with what he thinks other engineers 'With his quali-
fications receive. When considering employment, he is ver,y much attrac-
ted to those companies he feels pay salaries that are as much or more 
than that which other engineers are receiving on his own experience level. 
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When other s,ymbols of professional achievement and recognition are 
practiced, the i~ortance of salary as a motivating influence in job 
acceptance is diminished. 
In a survey conducted by the Opinion Research Corporation for 
The Professional Engineers Conference Board for Industry (26), eleven 
companies were surveyed in eight industries e~loying professional en-
gineers. The results of 265 interviews, conducted mostly at the engineer's 
house, revealed that salary, as a factor in job selection, seldom ranked 
first or second. In over 75 per cent of the cases, salary ranked as the 
third or fourth most i~ortant element. It is interesting to note that 
salary apparently enters into job satisfaction chiefly at the extremes; 
if it is too low, it is cause for intense dissatisfaction; if it is 
higher than average, it can stand out as a more important job value. 
However, among engineers with longer experience (and higher salary) it 
tends to be one of the more frequently selected items as being out-
standing. The evidence that low pay can be a source of intense dissat-
isfaction comes from engineers' testimony on why they changed jobs, 
where inadequate pay is one of the prominent reasons for changing. 
Fringe benefits in themselves are not considered by engineers 
as a decisive factor in job selection. Today, most organizations who 
employ professionals provide basic benefits in insurance, retirement plans, 
educational benefits, patent-incentive awards, relocation expense rei~ 
bursement, etc. Depending on the extreme to which a co~any does not 
offer these benefits, then therein lies the possibility of a definite 
competitive disadvantage. The appeal of benefits varies with the age 
group involved. The younger and naturally less experienced group place 
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greater emphasis on tuition refund and educational programs, company-paid 
insurance, and liberal relocation policies, Whereas the more experienced 
group show greater interest in retirement programs, profit sharing, 
stock bonus plans, and the like. 
Within the past few years a new factor has become one of the 
more influential factors in engineer job selection. This factor is 
location. With the problem of distance versus time becoming a smaller 
and smaller deterent to the mobility of the engineering work-force, 
greater emphasis is being placed upon the question of 11where do you pre-
fer to work? 11 Certainly, the nation-wide shortage of engineers and the 
expansion into undeveloped areas o£ the countr,y by potential employees 
has nurtured this even more so. At the present time, among material 
attractions, location runs a close second to salary. Although climate 
seems to be the most important £eature o£ a desirable location, such 
factors as the availability of educational facilities, professional and 
cultural opportunities are also involved in the over-all scheme of 
things. For the married engineer, much consideration is usually given 
to an area in terms of its suitability to the other members of his fam-
ily and, in particular, the environment of the immediate neighborhood. 
In discussing material values some consideration should be 
given to the subject of security and what the engineer feels about it. 
Certainly more important, and perhaps the most basic from a motivation 
viewpoint, is the engineer's desire £or an opportunity to demonstrate 
his abilities and thereby move up into a more responsible position. 
The assurance that he is making a "WOrthwhile contribution and is valued 
as an individual is also an important consideration £or him. 
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The company itself to be attractive must normally be one which has a rep-
utation for keeping up-to-date in the particular field of research or 
development in Which it is engaged. This is indicated to some extent 
by its research and development expenditures which are company spon-
sored, the manufacture of new products, its financial position, and its 
record of undertaking new programs for growth or expansion. 
To many the matter of security is not considered an impor-
tant factor. Their reasoning is based upon the fact that the current 
demand for engineers has made the problem of getting a job a very 
simple task and one that usually results in a fairly substantial in-
crease. In addition, they claim that engineers, in particular the 
younger set, have a definite plan to mve from company to company to 
acquire diversified experience and capitalize on their mobility with 
this process. From the surface these arguments appear to be quite valid. 
However, in recent years within the electronics business several situa-
tions have taken place which have tempered somewhat the passive interest 
Which maey engineers have had in job security. 
The political problems which face the country, the current 
state of the "cold war", and the increasing demands for economy in 
government have brought to bear significant pressures on the electronics 
industry which has resulted in not only fluctuations in defense spending, 
but perhaps more important, it has altered completely the placing of 
emphasis in the numerous areas of electronic ~stems development. 
In the early years of the industry shortly after World War II 
the emphasis centered around the development of supersonic jet aircraft 
which would be capable of delivering decisive "blows" to the retalliatory 
37. 
potential of a "would-be" enemy. During this period a number of programs 
were initiated. In the course of events intelligence reports revealed 
that the future of defense planning would center around the ballistic 
missile capabilities of the country. As a result the pendulum swung 
and government contracts in the aircraft industry were either curtailed 
or cut back in very drastic proportions. Signs of the times indicated 
clearly that the long-range utilisation of aircraft as a defense vehicle 
were very doubtful. On the West Coast there were numerous lay-offs 
in the aircraft industry. 
Recently, even in the missile systems programs there have 
been evidences of the same trend. Initially, the industry went in 
all possible directions to research, develop and produce a variety of 
short, intermediate, and long-range missiles. Duplication of effort, 
free spending, and operating inefficiency were considered as necessary 
evils if we were to keep ahead or catch up as the case may be with our 
foreign competition. Of late, however, we are seeing increase demands 
for tighter control on axpenditures, better fiscal management, and con-
solidation of development efforts into a limited number of defense 
vehicles and systems. This trend also has affected the fantastic growth 
which companies in the industry were expecting. Again contracts were cut 
or cancelled, the emphasis shifted to those organizations which had 
proven their technical capabilities in electronics, and the demand for 
engineers became less acute. 
Today, engineering applicants are becoming more and more in-
terested in product diversification of the companies they are investiga-
ting. This is especially true in organizations that have specialized 
purely in military electronics. Engineers have realized the effect of 
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these various pressures and trends on their security and as a result1 
are evaluating this a little more thoroughly than was true before. 
The second major category of values which motive the engineer 
employment-wise are those which center around his career. Studies deal• 
ing with the engineer unanimously indicate that the engineer is career-
oriented. As mentioned before he is serious-minded 1 consciencious and 
willing to devote an enormous amount of energy to his work. Because 
he is so "dedicated" he pays particularly close attention to the factors 
that contribute to his achieving his career objectives. 
Probably the most outstanding factor which motivates an 
engineer to seek employment is the lack of interesting or challenging 
technical work in his present position. This was revealed also in the 
study conducted by the Opinion Research Corporation (26) wherein 74 
per cent of the participating engineers considered "interesting work" the 
most satisfying feature of their present positions. In view of this1 
recruitment advertising is almost always centered around a theme deal-
ing with the opportunities a company offers for stimulating assignments 
which afford a creative challenge to the technical man. In fact, today1 
organizations must assure their engineers of such an atmosphere or be 
satisfied with increased turnover and recruiting costs as a result. 
A corollary to this need is one of opportunity for advancement 
and development together with a chance for greater responsibility. Psy-
chogenic in nature 1 they are of major importance 1 having both a practi-
cal value and a symbolic or status value in that they reinforce his 
opinions of his own ability. As noted earlier in section one, the engi-
neer is a fairly independent person. Since he has a more or less self-
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directing attitude toward his work, he is most content when he is given 
little or no supervision. He is constantly striving for technical 
achievement which will give him this freedom of independence and en-
able him to assume greater responsibility. It is especially true 
of the experienced engineer in that he takes great effort to check and 
double check his data and devise his own solutions to his technical 
problems with little or no inference from his superiors, yet, however, 
he does realize that he must often work as a member of a group. 
In his search for technical knowledge and learning, the en-
gineer places considerable importance on t'ne matter of education. Since 
he is dedicated, the more he knows, the more he's worth to an organiza-
tion, and therefore, he stands a better chance for financial and pro-
fessional advancement. In recruiting engineers today, educational bene-
fits play an important part. ~st companies offer some sort of tuition 
refund program on a 50 or 100 per cent basis depending on the applica-
bility of the course work to the individual's job. The younger engi-
neers are also interested for the most part in in-plant technical semi-
nars, company training programs, and other opportunities which will 
expose them to the wealth of technical knowledge that their seniors 
possess. Married engineers and those with over seven or eight years' 
experience tend to place less emphasis on the possibilities that a 
company or area provides for technical training. 
The engineer himself is very much concerned with status. We 
have mentioned some of the other factors in employment which have cer-
tain status appeal. Undoubtedly the most satisfying to the need of 
the engineer for status is professional recognition. 
Without this, he cannot aspire to the reputation or prestige that he is 
continually seeking among ~~s technical associates. P~ofessional recog-
nition involves many things within the job ell.Virorunent, such as his 
office, general working facilities, and clerical assistance that may 
be available to him. Supplementing this is the availability of tech-
nical assistance, to which he may assign the routine, lower type en-
gineering assignments. Oftentimes, he interprets the lack of such tree-
dam as an indication by management that his technical worth to the or-
ganization is something less than he thinks he deserves. One of the 
most common complaints among engineers today is that they are too often 
required to perform the detailed, less challenging and routine tasks 
that must be accomplished after the more sophisticated problems have 
been solved and tentative solutions worked out. If such practices 
continue over an extended period of time, the engineer is readily prompted 
to look elsewhere for a suitable position. Companies who have been 
able to provide assistance of this nature have been able to reduce their 
turnover to a worthwhile extent. As mentioned earlier, engineers are 
somewhat deficient in their abilit,y to recognize the personal needs of 
their subordinates. This sometimes results in problems for the engineer 
who supervises. Failure to recognize this need for technical support 
on the part of his people can result in a rapid deterioration of the 
relationships within his organization. 
Recognition is not restricted to inside the organization 
itself. Of perhaps equal importance to the engineer is the recogni-
tion that he receives from participating in various technical organiza-
tions, delivering papers to professional groups, attending conventions, 
and publishing reports over his O'Wll name. 
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Many engineers in addition to this are actively engaged in teacr~ng 
part-time after working hours, not primarily for the financial rewards 
that are involved but rather for the opportunities it presents for 
recognition. 
Personnel policies and practices play a major role in this 
area of recognition. To the extent that these policies endorse an 
appropriate atmosphere for recognition, governs to a great extent the 
feelings that engineers have for the company in which they are work-
ing. In part three, we shall see in greater detail the effect that 
these various needs have on the formulation of a human relations or 
personnel program for professional engineers. 
If a company has a favorable reputation for technical compe-
tence, stability, growth and opportunity, and its personnel policies 
are sound, then it has much easier time attracting engineering appli-
cants than does the organization which presents a poor "company image"• 
The engineer develops impressions and attitudes about various companies 
from the time he connnences his schooling. Through his training and the 
associations that he has, plus the exposure that comes to advertising, 
pictures are formed in his mind often quite unintentionally. These 
pictures develop into convictions of one kind or another through gossip, 
news items in the various journals, talks with former employees, re-
cruiting advertisements, and before long, he has selected certain com-
panies and rejected others. 
Any discussion on the motivating factors in engineer employ-
ment would not be complete without consideration of the atmosphere of 
human relations that exists within a company's environment. When an 
engineer applies for consideration of employment, he has a limited oppor-
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tunity to gain much insight into this area. He usually talks briefly 
with an interviewer from the personnel department, spends about an 
hour or so with senior technical personnel, and then is put into the 
position of having to decide on Whether or not he would like to work 
in such an environment. Seldom does he have the chance to really get 
to know his potential supervisor. The engineer is particularly con-
cerned with his supervision and the effectiveness of the communications 
within the organization, since these directly affect his efficiency, 
output, and general performance on the job. The supervisor on the 
other hand must represent to the engineer an indication of superior 
technical competence, enthusiasm for the work that is being performed, 
and a sincere interest in professionally developing the capabilities 
of his subordinates. Needless to say, perhaps, he must be capable of 
efficient and equitable delegation of work assignments, and permit his 
people to perform without the "over-the-shoulder" type of guidance. 
Interviews with engineers continually reveal that communica-
tion is one of the most :mglected facets of engineer relations. Such 
communications involve not only communications with management, but 
the opportunity to establiSh and maintain effective communications with 
other engineering personnel. These relationships are necessary to the 
engineer, who is constantly striving to keep abreast of technical 
developments in his organization, in his field, and profit from the 
experiences of others. To be denied this opportunity is to be denied 
the recognition and the status the professional must have to exist. 
In conclusion, it must be remembered that the engineer's 
decision to accept or reject a job is made up of a number of factors. 
Certainly, certain values predominate, yet others of less significant 
importance should not be overlooked. It is the complete picture that 
"sells" the engineer on one company versus another. A knowledge of 
these motivating factors and what they mean to the engineer will greatly 
assist in maximising the potential of any recruitment program. If 
the company involved does not possess the features that are required, 
then the first steps are of implementation rather than improvement. 
Job Satisfaction 
In the following section we shall attempt to consider some of 
the various motivations in job satisfaction common to the different 
categories of engineers which were mentioned earlier. studies con-
ducted in this field reveal that professional groups possess motiva-
tional characteristics different from those of other professional groups 
and usually manifest them more often. Motivations in themselves are 
difficult to interpret; on]y when they are considered "in toto" do they 
present a clear picture of the behavior of the engineer. Throughout 
this study the theme has been one of trying to understand the engi-
neer, since only through a better understanding can we hope to gain the 
proper insight which will permit us to create better methods for utili-
zing his talents more effectively. 
Engineers engaged in research, applied research, and develop-
ment are motivated in their work primarily because it satisfies their 
quest for knowledge. They possess a very strong interest in increas-
ing continually their knowledge of the "state-of-the art" within their 
technical specialty, and seek to communicate or share such knowledge 
with the rest of the profession. In order to receive, he must give; 
therefore, a co~~on understanding exists within the fraternity that 
cross-communications are essential. 
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Frustration oftentimes confronts the research and develop-
ment engineer, especially in those industries or organization wherein 
the direction of his efforts is mostly "applied" in nature. He~ is 
usually under the obligation to work on problems that are related to 
the systems or products that his company is trying to develop at a 
given time. ¥.10st displeasing are the occasions that require him to re-
direct his efforts on new projects because of priority requirements that 
change from time to time. To add insult to injury perhaps, he cannot 
always achieve the recognition that he seeks for his accomplishments 
because of the classified nature of the work or because release of the 
information would sacrifice a competitive advantage for his company. 
Thus, he is limited to the immediate confines of his organization for 
recognition. 
When he is required to share his findings with other members 
of the organization, there is implied,. in many cases, a demand that he 
take little or no credit for his ideas. Naturally, this is displeasing 
but the main thing is that it tends to diminish the feeling he has for 
identifying himself professionally with the accomplishment. If he is 
denied the right to do this to any great extent, he soon becomes very 
frustrated and loses interest in the work. Along this same vein, some 
of his ideas must be "sold" to the management of his company, either 
before he starts a project or before he can realize the application of 
his findings to the improvement or creation of an item or product. The 
need for this is always a bit of a mystery to him. 
From a positive viewpoint, there are some specific values to 
a job that motivate him to make every effort to utilize his abilities to 
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the utmost, and which if met or provided for, tends to result in his 
staying with the company. Some of the more important ones are: 
a. His most basic motive is the feeling that he is doing the "right" 
job or has the "right" technical assignment. 
b. He wants work that is interesting, creative, and challenging to 
his abilities. 
c. Moreso than most engineers, he wants to be as independent and self-
directing in his efforts as possible. 
d. He wants to identify himself more with his profession than with 
his particular company. 
e. Being definitely career-minded, he prefers to advance in his tech-
nical specialty rather than into a position of engineering admini-
stration or management, yet with equal opportunity and rewards. 
f. He wants to work within an atmosphere where he will get maxirrru.m 
recognition for his accomplishments. 
g. Whenever possible he is inclined to associate with a company where 
his responsibilities and his authority are clearly defined. 
h. He prefers research or development that provides opportunities for 
individual motivation and creative thinking. Calculated risks do 
not faze him, provided he can be creative in the process. 
i. His work must provide an opportunity for him to keep up-to-date with 
recent developments in his field. 
j. Job security usually ranks fairly low in the list of motivating 
factors, but becomes more important with the less creative engi-
nears. 
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k. Physical indications of status, such as size and appointments of 
his office, secretarial assistance, location within the plant, 
etc., have less relative value to him than they do to other 
engineers. He does, however, desire to be considered a part of 
managenent. 
From a negative viewpoint, there are a number of conditions 
that if permitted to exist tend to result in dissatisfaction and even-
tually increased turnover. Some of the more important ones are: 
a. The research engineer resents close supervision, and is quite sen-
sitive to being bossed to any great extent, especially by a non-
technical man. 
b. He dislikes non-engineering assignments, such as routine paper 
work, follow-up, expediting, etc. 
c. He is highly displeased by routine and boring assignments. 
d. Usually he tries to avoid internal politics or favoritism of any 
kind. 
e. He resents interference in his research activities by service-type 
functions or when called upon to settle disputes of a non-techni-
cal nature. 
f. ~stems, procedures, rules and regulations -- all this type of 
organizational red tape he feels is often unnecessary and usually 
resents having to comply with it. 
g. Poor communications, both technical and non-technical, dist~b him. 
In considering next the design and product engineering types, 
it should be borne in mind that all engineers share many of the convic-
tions that are mentioned above. 
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There are, however, several characteristics that are more common to 
each type. Typical of some of the job aspirations of design and prod-
uct engineers are the following: 
a. This grouping of engineers desires more planning and scheduling of 
assignments and tasks, so that objectives and task conunitments are 
very clear. 
b. He is much more interested in concrete rewards and financial compen-
sation. 
c. He desires to work with competent supervisors, who evaluate him 
regularly and advise him on his performance. 
d. He expresses considerable interest in opportunities for self-
development and expects management to provide for him in this sense. 
e. He resents leaving a job before it is completed. 
f. A continual source of irritation to him is a lack of adequate and 
up-to-date facilities and equipment to get his work accomplished. 
Also, he expects support in a sufficient number of technical 
assistants (junior type engineers and/or technicians) and well-
organized service functions. 
g. Eventual success to him means advancement into the ranks of engi-
neering management. Early in his career he tends to become con-
vinced that management positions will provide better opportu-
nity for him to advance, that they are much better paid, and that 
he will have in such a position much more authority and more clear-
ly defined responsibility. Because of these feelings, he usually is 
much more receptive to guidance and training in human relations, 
management skills, and other non-technical areas. 
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h. Communications are important to him also, but mre than that alone, 
he wants to know how the work he's doing fits into the general 
scheme of things, what the other groups are doing, and wants to 
participate in the decisions that affect him. 
The sales engineer because of the nature of his job, the 
personal interactions he must have, and the importance of his own per-
sonality is seeking these values: 
a. Quite basically, he strives to devote his talents to the personal 
dealings that he has with people. To him the social aspects of 
his job are very important, perhaps more so than the work or 
his career dilll3nsions. 
b. He wants to be considered as a part of management, and usually has 
a very strong desire to become better acquainted with the higher 
level management people. 
c. He is looking for considerable recognition from his efforts, likes 
to work independently, and must believe that the work he is doing 
is very important. 
d. He is continually trying to find new and better applications of 
his company's products. 
e. He wants to work hard, and accomplish his job objectives which are 
quite high-level aspirations. 
Finally, we have the administrative engineer. This is one 
of the most difficult roles that the engineer can play. These types 
usually evolve from eXperience and are not the product of the education-
al process. 
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For him there are these considerations: 
a. The most important drive is status. This must be achieved in his 
job or he faces the realization of failure. 
b. He is continually seeking additional responsibility and becomes 
frustrated if his progress stagnates in this respect. 
c. He is very interested in working in an environment of capable 
associates and sub~rdinates. 
d. He wants freedom to exercise his skills, to be well informed by 
seniors and subordinates, to move in all fields, in order that he 
can make quick and sound decisions. 
e. He enjoys developing his skill in organizing, analysing, and feels 
greatly rewarded when he can develop increases in cooperation, 
loyalty, or conscienciousness in his people. 
f. He prefers to help his people rather than direct them; encourage 
creativity rather than demand production; and inspire rather than 
force. 
The background and training of the engineer is such that he 
vie1r1s his work as a situation where he is constantly being evaluated 
both as an employee and as a professional man. As mentioned earlier, 
he is willing to expend considerable effort in his work and derives a 
great deal of satisfaction in finding technical solutions to challenging 
problems. His attitude towards his job is greatly affected by his im-
pression of what management thinks of him, and as most surveys and stud-
ies report, it is one of the few factors Which can be called a critical 
determinant of engineer job satisfaction, and while these various factors 
have been presented here in terms of satisfaction, they are also closely 
related to morale and productivity on the job. 
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Engineering students, of course, bring with them many expecta-
tions regarding employment in the industry or company of their choice. 
For many, the experiences wb~ch follow eliminate many of the pre-
conceived ideas that are held as to what it's really like to be an 
engineer, and to the extent that their expectations are not fulfilled, 
greatly influences their later evaluations of the job. The blarre has 
been placed upon recruiters for misrepresentation of the actual role 
that the engineer must play when he accepts employment, and in turn, 
educational institutions are criticized for not giving the student a 
realistic insight into the demands and expectations of the industrial 
situation. In any case, the current shortage of qualified engineers 
has placed the student in an atmosphere which has bolstered his profession-
al ego to a point where he receives the impression that he will be con-
sidered as a part of management and that he will be doing highly ad-
vanced work. When in reality the student finds himself doing anything 
or everything but this, his morale suffers and considerable adjustment 
of his expectations takes place. Maqy are disillusioned to the 
point that they react negatively and seek employment elsewhere. 
From any standpoint, salary is a major motivating factor both 
in job selection and in job satisfaction. Engineers today are very 
salary conscious, and as aey employment person will agree, it is one 
of the more frequently indicated reasons for termination that is lis-
ted by engineers on employment applications. .Engineers hold a number 
of feelings and opinions regarding the salary issue, and these feelings 
are in many cases very difficult to rationalize. Some feel that salaries 
are not commensurate with the contributions that an engineer makes, or that 
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there is not a sufficient differential between engineering salaries 
and those of skilled workers. As regards inequities within the salary 
structures for engineers themselves, there is frequently heard the 
reply that experienced engineers' salaries have not been increasing 
in proportion to the rise in starting salaries for recent engineering 
graduates. Unfortunately, this is true in Il'lBlJY cases, and represents 
a real problem to the organization that is tr,ying to attract young 
engineers as well as provide similar financial opportunity and growth 
for its experienced personnel. To many this problem exists because of 
failings within the merit review system and inadequate understanding 
of salary administration for professional people. 
Certainly such influences such as supply and demAnd, infla-
tion, cost of living, etc., all have a real effect on engineering 
salaries, yet the engineer himself is concerned with salary more from 
the point of view that it represents a prestige or status factor, 
rather than a need on his part to "make ends meet "• He compares his 
salary with those salaries of engineers in the sales and management 
fields and is resentful of the fact when his salary does not compare 
favorably. Some of those who feel more strongly along these lines 
even leave their technical specialties to enter one of the more 
attractive engineering fields. 
Thus, the engineer's job satisfaction depends upon his atti-
tude as to how his salary compares to others in the field, his associ-
ates within the company for which he's working, other people in the or-
ganization, ana recent entrants into the profession. Salary as a criti-
cal factor depends upon how much recognition or assurance:~ he receives 
of his worth in other forms of "psychic income". When he feels that 
these areas are being neglected, then he is apt to dwell more on the 
significance of his salary as a status symbol. 
Recognition is important to the engineer, more in terms of 
his profession than for himself personally. He does not expect to be 
the "fair-haired'1 boy of industry, but he wants to have a feeling of 
equality with other important groups in the company. Evidences of 
such recognition make up the climate or professional atmosphere which 
add considerable appeal to his environment. Words alone do not satis-
fy him; management must in turn offer him such facilities as modern 
technical libraries, new computers, up-to-date engineering support 
services, and clerical assistance. In the process he seeks a receptive 
attitude from management that encourages him to participate in tec~ni­
cal seminars, lectures, symposiums, etc., and a willingness to have his 
findings published at the company's expense. Finally, he expects that 
his work will permit him to achieve recognition from the outside world 
through the association that of necessity must come with his colleagues. 
Interesting work, coupled with enthusiasm on his part, establishes the 
foundation for attaining these aspirations. 
Effective communications between management and the engineer 
is a must for him. Differences in the background, training, motiva-
tions, and purpose make such communications very difficult or ineffec-
tive at times. The NSPE study (26) referred to earlier revealed these 
findings regarding the matter of communications: 85 per cent of the 
executives surveyed felt that the company's engineers were kept currently 
informed of their personal progress; only 50 per cent of the engineers 
surveyed were of the same opinion. Interviews with engineers often 
reveal the following gripes as regards comr>unications in general: 
a. Engineers do not get as much information about the compa.rV s 
operations or plans as do other groups, and they feel that this is 
necessary in order for them to do their work properly. 
b. Supervisors do not keep engineers inforl'lled as to what is going on 
within the company. They never get together with the supervisor 
to learn al:x:>Ut things; usually have to find out indirectly those 
things that they should have been told. 
c. Decisions are made that affect them without any prior consultation. 
d. From an evaluation standpoint, there is reply that many are uncer-
tain as to their standing or progress on the job. 
When an engineer finds himself in such a situation he feels 
isolated from everything that gives him purpose in his job. He is 
frustrated in his attempt to co:rmnmicate ideas upward in the organiza-
tion, and he also has little or no chance to have his personal griev-
ances aired by a representative of management. Likewise, communica-
tions with other personnel at the same level are poor, and any informa-
tion that he does receive is almost always distorted to a point of un-
certainty of its merits. The only information he does receive comes 
down "from the top". The efficiency with which this is disseminated by 
the supervisor involved, governs its value to the engineer. In many 
cases there is a great deal to be desired. In a few companies today 
a lack of appropriate means for resolving individual problems of engineers 
is attributed as being the prime underlying reason for the creation and 
growth of collective bargaining among professionals. 
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In the final a.ccounting, management loses a potential contribution 'Which 
the engineer might have made if channels were provided, creativity and 
productivity suffer, and a resignation may result. 
Next, there is the subject of engineer utilization. The 
term, as it is used here is all-encompassing, and refers not only to 
technical tasks, but also related factors such as advancement, develop-
ment, training, responsibility, etc. In any job the engineer is seek-
ing to apply his talents to problems that will challenge the depth of 
his technical abilities. He is the happiest when he has to reach so to 
speak for the solution to the problem at hand. When conditions are 
favorable, and he feels satisfied with the level of his assignments. 
lesser requirements for job satisfaction, such as salary, are over-
shadowed. A recent study by the Committee of Engineers and Scientists 
for Federal Government Programs (117) reported that "interest potential 
of the work" was a factor of "utmost importance" to the respondents in 
both government and industry. In the PECBI study (26) 53 per cent of 
the engineers surveyed felt that the,y spent more time than they should 
on details and routine work, and 25 per cent felt that from 30 per cent 
to 50 per cent of their work was of this nature. 
The engineer expects considerable satisfaction from his 
work. The origin of this interest goes back to his boyhood days when he 
selected the engineering program at school; it developed further as he 
advanced through the educational process, and in the case of tr..e new 
engineer, was further intensified by the college recruiter who "sold" 
him on the unlimited opportunities that existed in the company for 
interesting and challenging work. 
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Unfortunately, many face disillusionment >men they find themselves 
doing routine and simple tasks which they feel should be given to 
technicians. For the older, more experienced engineer, his frustra-
tion takes shape when he finds himself falling deeper and deeper into 
the rut of specialization ••• A specialization which hinders his chances 
for advancement and development. 
The type of work itself can significantly affect the engi-
neer's professional standing. He must feel that it is worthwhile, 
stimulating, and of potential value to the other members of his pro-
fession. If this is so, he will be motivated to publish papers about 
it. These accomplishments fortify his own feelings of worth and jus-
tify in his own mind his interests and choice of a career. If the work 
is, on the other hand, uninteresting and inferior from the technical 
challenge that it presents, then he will feel adverse both to it and 
to the company which has given it to him. He will live with such a 
situation for only a short time. 
Opportunity for growth and advancement is proba.bly the most 
prevalent reason given by engineering job applicants as the reason why 
they terminated from their previous employer. It encompasses all the 
considerations in job satisfaction that have been mentioned. Training 
and a chance for professional development are highly valued by the en-
gineer who is seeking to achieve his work goals. Management with limited 
insight in this area soon finds itself with a high rate of turnover in 
engineering employees with several years experience with the company. 
The industrial setting of today is just beginning to adjust 
to these career satisfactions which will permit engineers to realise 
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their ambitions and interests. Through more enlightened management 
this trend must continue as the pressures from the engineering shortage 
and increased competition dictate the terms of survival. 
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IMPLICATIONS TO A COMPANY HUMAN RElATIONS PROORAM 
Advertising 
In the preceding pages we have been considering the electron-
ics engineer - his motivations, aspirations, frustrations, and what he 
is seeking in his desires for further career develop:rrent. We have out ... 
lined briefly his needs in job selection and job satisfaction. We have 
been, in other words, trying to understand him. Having gleaned such 
insight, let us now consider the significance of such findings and how, 
in industry today, human relations programs are adjusting to these 
pressures. 
Before an engineer changes his job, he has chosen certain 
companies as would-be e!IJ'loyers and in the process, eliminated certain 
others from consideration. In reviewing the employment advertising, 
he will respond favorably to so:rre and ignore or disbelieve similar ad-
vertising of other companies. Why is this so? The problem is compar-
able to that presented by the "brand-name image" which is created for 
various consumer products. Likewise, engineering organizations develop 
a "personality" based upon the real and unreal attributes of its adver-
tising, people's experiences with the company or its products, and to 
some extent upon imagined characteristics. Surprisingly, however, few 
engineers have had any personal contact with more than a few of the 
companies about which they hold certain opinions. To them the reputa-
tion of a company evolves from reports by their colleagues, in promo-
tional material and advertising, in rumors about management and employee 
practices, and other similar elements which precondition engineers' re-
actions to organizations as would-be employers. 
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In talking with compaey engineers during three-IOOnth, follow-
up placement interviews conducted at the Waltham Laboratories of Sylvania 
Electric Products, Inc. (from February 1957 to February 1960) respond-
ents emphasised that personal contact in all its forms was by far the 
most helpful determinant assisting them in their final choice of e~ 
ployment. Replies also indicated that factors other than personal 
contact have considerable influence on creating a "company image". Re-
marks were made that company's products influenced or attracted a large 
number to inquire further into employment possibilities. From these 
interviews, it was very clear that engineers have preconceptions about 
companies even though the,y have had no actual contact, and, these 
intuitions have influenced them in their employment p:regrams. Salaries 
and location did not seem to strongly enter into the formulation of 
such opinions. 
In general engineers prefer working for companies about which 
the,y have a substantial amount of information. A strong, personable 
image, if favorable, can greatly influence a co1rpaey' s acceptance rat-
ing. Large companies in themselves are very attractive, yet there is 
real concern on the part of the engineer that in the magnitude of a 
large operation, individual creativity may be stifled. 
Because the "company i:rrage" is an important factor in re-
cruiting, it must be created in such a way that it will produce a 
favorable impression on every engineer who comes in contact with the 
recruitment advertising. Such advertising must be different and distinc-
tive, individual and separate from other organizations. 
A good image has a very real dollars and cents value to the company 
in that it tends to attract the better, more qualified technical people, 
and at the same time, lowers the potential applicant's resistance to 
recruitment advertising and may even affect the starting salaries that 
they will accept. 
Because of the make-up of the engineer, as disclosed in parts 
one and two of this report, advertising must be geared to stimulate 
interest in a company's ability to satisfy his professional engineering 
needs. What does this nean? It means that first, a great many, if not 
most of, the attributes of a fanrable engineering atmosphere or environ-
ment must exist within the company-. If in reality they de not, then 
certainly the potential appeal of the advertisini is reduced to those 
factors which are in existance, and which can be used favorably in media 
"sales pitch". We shall develop in this section the various conditions 
which should exist internally to support and maintain a favorable engi-
neering atmosphere. Initially, however, let us consider the advertis-
ing program in itself and then it will be expanded further to include 
the over-all employment program. 
Advertising fer professional engineers is an expensive pro-
cedure; requiring considerable advanced planning, scheduling, layout 
and placement in which there is little or no guarantee: as to results 
that will be obtained. Engineering recruiting ads are more than a mat-
ter of job listings. The generalities must also be avoided in favor of 
the specific, in order that a company's operations and achievements can 
be presented in a different and distinctive manner, separate from other 
organisations. In view of these special considerations and the special-
ised talent that is being sought, most of the larger engineering or-
ganizations employ the services of agencies that are set up to handle 
only recruitment advertising. 
As has been inferred earlier, advertising budgets for engineers 
must be of necessity fairly sizeable expenditures. To cover the leading 
engineering markets for electronics engineers, repeated placements usually 
should appear in such places as Baltimore, Washington, New York, Bosten, 
Chicago, Philadelphia, Los Angeles, and San Francisco, depending en the 
geographical location of the employment facilities. Certainly, cover-
age will not take place simultaneously in all areas, although in the 
east coast markets the New York Times ia the leading engineering re-
cruiting medium for engineers. An insertion in this paper about half 
the sise of this printed page costs on the average with art work and 
layout costs included, about $900 to $1,000. It has been proven that 
to get the best readership from an ad, it should appear at least three 
times running. To be in the New York Times each Sunday and one other 
leading newspaper in another of the leading markets only twice a 
month would require on the average a yearly budget of $60,000 to $65,000. 
This does not include any journal advertising, which is in many cases 
a must for the company who must llll.intain good sise staff of engineers, 
the cost of which runs about $600 to $800 per page. To be in one jour-
nal each month, therefore, would add $7500 to $9500 to the advertising 
budget. 
Usually, during the year there are occasions when special ad-
vertising has to be placed. Conventions such as the IRE Show, WESCON1 
Eastern Joint Computer Conference, National Electronics Convention, 
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Physical Society Meeting, and one ceuld go on and on, require special 
ads in the local papers. In addition, if engineering needs are 
several, recruiting suites may be required in an adjacent or nearby 
hotel, the costs of which run anywhere from $50 to $350 per day, depend-
ing on the size of the facilities. Special '~ndoutsn, entertainment, 
refreshments, etc. can rapidly double or triple the total costs in-
volved. If one is to add the salaries of both the personnel and engi-
neering people who must be in attendance to interview, then it can 
quickly be imagined What the total costs of these ventures add up te. 
In recruiting circles today, especially among the larger companies, 
these conventions must be covered in order that the company is not 
conspicuous by its absence. 
The oftentimes frustrating part of all this is that there are 
ne guarantees that any ad, no matter how well it is planned, will npull" 
a sufficient number of responses te pay for it. I have seen an ad 
placed, run two or three weeks, and get no response; then, when the 
same ad was placed in the same paper a month or so later, tremendous 
response was obtained. 
The preparation of the ad itself is a very long and time-con-
swirl.ng process. Obviously, the personnel man himself cannot write the 
ad copy. To be neaningful to the potential engineering applicant, the 
copy must depict the challenge of unique and interesting assignments, 
even though they may not be, that are available with the organization, 
which is usually pictured as a "growing and dynamic organization with 
unlimited opportunities for professional advancement". Almost every ad 
you see today for engineers conveys a similar message to the reader. 
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Engineers as a result have come to discount a great deal of this "boil-
er-plate", for they recognize it for what it is -- so many words. The 
attention-getter is the ad that, in a dignified and professional manner, 
presents in engineering terminology the current problems or areas of 
research and development which are being investigated within the or-
ganization. How does the ad get like this? Ideas and copy for ads 
must come from all members in the organisation who are interested in 
acquiring engineering personnel. The cooperation of engineers them-
selves and engineering supervisors is essential in the writing of what 
the ad should say technically! Such material must be given several 
weeks in advance to the advertising agency, where it is edited, re-
worded, and matched with a variety of appropriate layouts. These are 
returned to the organization for final editing and approval prior to 
placement. Usually, in the process, no two people agree as to what is 
or what is not a "good" ad. Radio and television advertising have 
not proved to be suitable media for professional appeals. 
Enq?loyment and Recruiting 
Let us now consider employment and recruiting in general in 
its broad aspects, and some of the implications which are produced upon 
the human relations program. As mentioned above, sources for poten-
tial hirees come from newspaper, journal, convention, and special pur-
pose advertising. In addition to this, the following sources may be 
utilised to provide applicants: 
a) Enq?loyment Agencies 
b) College Recruiting - Campus Interviews 
c) College Alumni Placement Offices 
d) Employee Referrals 
e) Executive Search Consultants. 
Not too many years ago when the electronics industry of the 
post Korean Conflict era began to develop into the military and commer-
cial markets that we know today, the employment agency played an im-
portant part in supplying engineering personnel to industry. As the 
industry grew and more contracts became available from the government, 
the demand for engineers rose sharply. More and more the supply of 
registrants dropped from the roles of the agency as it was no longer 
necessary for the engineer to avail himself of such services to find a 
suitable position. As the impact from agencies declined, companies 
resorted much more to newspaper and jcumal advertising. Today, a 
current issue of the Sunday New York Times carries anywhere from five 
to ten pages of engineering ads. This has been going on for the last 
few years and has made it increasingly difficult for the engineer who 
is looking for a job to know where to begin. In passing, it is inter-
esting to note that engineers make it a practice to read the "want-ads" 
even though they may not be actively seeking employment, in order te 
keep up to date on "who 1s looking for what" and what opportunities are 
in general within the market. Because of the number of ads and the 
constant appeals, there seems to be a trend today back to the better 
engineering agencies who are capable of offering a real service to the 
engineer in providing contacts only to those companies where his speci-
fic career objectives can be satisfied at the salary level he is seeking. 
Employment men in this ceuntr.y have become less and less 
interested in employment agencies as a source for engineering hirees, 
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because a great ma~ of them in the rush to place people for high 
fees have resorted to nothing more than a mail-order house for engineer-
ing resumes of all types. Little or no pre-screening is accomplished 
to match the resumes to the types of engineering skills which are need-
ed. by a company when this takes place. A number of worthless resumes 
have to be reviewed, only to be thrown away in the process. The agency 
en the other hand will usually claim that sufficient up-to-date litera-
ture on current openings is not kept available and sent to them by 
companies to prevent this from taking place. 
When dealing with engineering emplo.yment agencies, the place-
ment fee is almost always paid by the employer. These fees vary frem 
5 per cent to over 15 per cent of the annual salary offered to the appli-
cant, depending on the state and level of professional person which is 
being considered. In most cases, there are no guarantees given that the 
person placed will work for any minimum length of time. 
Resumes from agencies usually come to the employer's person-
nel representative with only his name stated or with reference to a 
coded registrant number on file at the agency. Also the name of the 
present employer, his current salary, and his reasons for leaving his 
present and previous positions are almost always omitted. 
If in reading the resume, an applicant appears to possess the 
necessary qualifications for further consideration, contact has to be 
made with the agency to find out who the person is, his address and 
telephone number, and if he is still available for placement. The 
most important consideration here to the engineer is how he is contacted 
and how rapidly "follow-up" is maintained to get him to the plant er 
•ffice for an interview. Form letters of all types are commonly used 
today to advise the applicant that "IYZ" agency has referred his resume 
for consideration to the company involved. Usually an employment appli-
cation is enclosed and a request is made to have it filled out and re-
turned to the sender as soon as possible. There may or may not be 
some other descriptive material eDdl•sed covering the company and its 
eperations or product lines. To the experienc•d professional engineer, 
this produces very unfavorable impressions of the conpany, and in rna.Izy" 
cases, the individual will just fail to reply, requiring "follow-up" 
letters or telegrams at a later date encouraging him to do so. 
Because of his professional status, the engineer expects an 
eriginal letter describing in detail the position which is being con-
sidered for him and if possible, the names and titles of the people 
who are interested in talking further with him about the specific 
responsibilities and potential of the position concerned. Far more de-
sirable, however, is a personal telephone call from the engineering 
manager or supervisor involved. This pennits a mutual exchange of 
technical information without resorting to letters, applications, etc. 
If the applicant is local, a personal visit to his home may be the 
most suitable method of discussing employment possibilities with him. 
Obviously, telephone calls or letters directed to his current place 
of enq:>loyment are to be discouraged. These same procedures would be 
utilised for letters or resumes received in response to advertisements, 
telephone inquiries, or a~ other self-initiated inquiries by engineers 
seeking employment. 
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Many of the engineering types dislike the necessity of having 
to fill out application forms, especially the four-page fold formats 
which are commonly being used in industry today. This resentment for 
the administrative "red tape" of the personnel department is particu-
larly strong among research, systeJilS design, and analysis groups of 
engineers. When a resume has not been forwarded with their letter of 
inquiry or subsequent to an initial telephone contact, it makes it 
extremely difficult to fully evaluate the individual's background and 
suitability for positions that may be available. Hardware oriented 
engineers for the most part have accepted the need to comply with such 
administrative requests and usually exercise greater care in filling 
eut the application in sufficient detail. 
When the personnel man is involved in recruiting engineers, 
he and his company must be prepared to offer certain services and sus-
tain certain expenses to compete favorably with the industry. All 
reasonable costs involved in having the engineer m:ake the trip te and 
from his present place of residence to the location involved for inter-
views are customarily reimbursable. This includes transportation costs, 
meals, lodging, and may usually include, depending on the professional 
level of the engineer being considered, the granting of permission 
for the man to bring his wife along to look at the area in terms of 
housini 1 schooling, shopping facilities, recreational opportunities, etc. 
On occasion this latter point may be discouraged by company until such 
time as more definite mutual interest can be developed between the com-
pany and the applicant. 
In conjunction with the interview scheduling, the personnel 
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representative is called upon to make advance reservations for hotel 
accommodations, airline flights, rented car facilities, and even a 
cash advance to assist in defraying the expenses that will be incurred. 
In some of the more aggressive organizations telegraph ticketing service 
is available through airline offices which will result in the airline 
representative in the area calling the person's home and advising him 
of his travel arrangements and that he can pick up his ticket at the 
tenninal within a given tine prior to departure. Any practice that 
can be used to facilitate the interview arrangements is to be encouraged. 
In some cases it can make the difference as to whether or not the engi-
neer decides to make the trip. 
It is equally important that the little things be taken care 
ef to make his trip pleasant and convenient. If the plant is far-
removed from the airport, a rented car normally should be available 
or at least reserved in advance. Driving instructions and guides to 
the best routes to follow should either be mailed in advance to the 
applicant or in the car itself when the engineer picks it up. If bus 
er train transportation is required, schedules of departure times with 
traveling times and costs should also be made available in advance. 
Before terminating the discussion on sources and methods of 
getting the engineering applicant to the facilities for interviewing, 
some mention should be made of field recruiting trips and direct mail 
recruiting. The effectiveness of the field trip has varied, but it 
still remains among the leading techniques for recruiting engineers. 
With competition continually on the rise for qualified engineers, pre-
dictions are that 1960 to 1965 will continue to see the utilization of 
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mass recruiting. The objectives of the field trip have changed con-
siderably from the 1954 - 1956 period when recruiters were seeking just 
any kind of an engineer as long as he had the very bare mininru.m qualifi-
cations for the job. Current efforts are aimed at the experienced men 
with advanced degrees, particularly those in the newer fields of elec-
tronics, and quality rather than quantity is the primary criterion. 
At the same time certain recessional activity in various com-
panies in the period 1957 to the present has caused a change in atti-
tude among engineers about accepting a new job and has resulted in a 
much more thoughtful and cautious approach on their part toward making 
a move. This recession ps.ychology and its influence will not dissipate 
rapidly. Some have experienced or witnessed that "last in", "first out" 
is more than an accounting term, and that the man who is "out 11 in a 
declining market finds it difficult to get back "in"• 
Other factors also have made recruiting trips more difficult. 
In some cities a depressed market for real estate keeps men from making 
changes which would mean disposing of a home -- such a change could 
cost the engineer several thousand dollars. Pay scales for technical 
people are fast becoming pretty well standardised across the country, 
and with increased benefit programs and improved facilities, engineers 
are more inclined to feel that they are doing well where they are, and 
that a very considerable improvement in wages and/or benefits would 
be necessary fer them to take the risk of changing jobs. 
Field trip techniques themselves leave something to be de-
sired. The mere presence of an interviewer in a city or towa is no 
longer sufficient inducement for an engineer to contact him, especially 
in view of today's climate. Effective advertising can be of great 
assistance in arousing interest and motivating action, but more than 
advertising must be used to reach both the engineer who's actively 
looking and the one who isn't in the market. Field trips have cer-
tainly lost something of the urgency they once had. Engineers know 
that another company interviewer will come along shortly, so they have 
nothing much to lose by staying put and waiting it out. Every effort 
must now be utilized to get the engineer to respond quickly. Too eften, 
the interviewer himself is not provided with the materials and informa-
tion he needs to sell the organization effectively, answer questions 
about current conditions, and deal with personal problems that may 
arise. 
The following is a list of some of the ways in which engi-
neers may be encouraged to contact the interviewer: 
a. Offer the engineer papers or reports, reprints of articles 
by company engineers; company's technical magasine, or 
any similar material which will appeal to his technical 
interests and which will demonstrate the interesting work 
that can be offered. 
b. Provide some kind of m exhibit that would be appealing 
and which is based on the compa~'s technical accomplish-
ments in the field. 
c. Use novel techniques for presenting the company's story 
rather than the normal booklet, brochure, or "flier". 
Many companies today are using slides, motion pictures, 
and are presently investigating the possibilities of 
closed circuit television which would be tied in directly 
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with the plant or facility. 
other approaches to field trip recruiting are being considered 
also. The utilization of technical forums and the use of community re-
lations programs as a means of ge-tting across the company's techni-
cal achievements and advantages to the technical population in its market 
areas. The technical forum is basically an engineering meeting, spon-
sored by the dompany rather than a professional group, which utilizes 
the compa.rzy- 1 s technical staff as speakers, and usually has special 
purpose display developed at company expense for the operation. Top 
level professional personnel are usually invited to attend to listen 
to the presentation which is very highly technical in nature. Although 
recruiting activities per se are strictly avoided, you have succeeded 
in exposing these people to the one thing that interests them the most 
in a company -- the interesting work which you can offer. Personal 
contact b.Y your professional people goes to work for you in an indirect 
sense for recruiting purposes. 
Benefits are derived in the following manner. People attend-
ing the show may be interested in changing jobs; the literature, which 
is usually sent as a follow-up, is a subtle reminder; the field trips 
to the area may then be more profitable; and finally, there may be 
results from those individuals who decide later to change jobs and 
respond more favorably to future advertising. 
Community relations are best accomplished by personal contact 
by company personnel and demonstration of company capabilities. In 
this area speakers are more commonly used to put the message across to 
various business, civic, and social groups either in person through 
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newspaper, radio, or television programs. 
Direct mail recruiting is a development of recent origin -~ 
a very negative development at that. This unsolicited mass approach to 
engineers may produce serious consequences if carried too far. A 
few companies are adopting direct mail advertising campaigns of their 
own, while some others are using separate agencies to accomplish the 
same purpose. This technique is fine for promoting the sale of maga-
sines and other merchandise; it is not, however, suitable for hiring 
professional people. Unsolicited direct mail goes to every engineer 
on the mailing list whether he is looking for a jeb or not. Many 
have considered such approaches to be unethical, bordering on labor 
"piracy" and a procedure that encourages unrest and turnover amng tech-
nical people. 
Although some responses will be gained by direct mail, the 
long-term effects are all on the negative and far outweigh any small 
advantages. A company using such a practice stands a good chance of 
deteriorating its "image"• Engineers dislike such an approach and 
consider such invasion of their privacy as poor business practice. 
Utilization of these lists will result oftentimes in the solicitation 
of engineers and scientists who are working for the company's custom-
ers, and, as has happened many times, an irritated engineer will forward 
the recruiting material back to the top management of his company, 
which may upset good relations. From the interviews conducted in this 
study, the consensus was that unsolicited direct mail was a non-profession-
al approach to professional persons. Some engineers were very indignant 
about its use. 
Once the engineer has responded to an invitation to visit 
the plant or facility, the all-important process of interviewing commen-
ces. From the ti100 the engineer walks up to the receptionist and 
announces himself, the real selling process begins. The interviewer, 
next to the company engineers themselves, does more to influence the 
engineering applicant in his decision to accept a position with the 
compaDiY than does anyone. It is axiematic, then, that the company 
should be represented by the best men that are available to do the job. 
Needless to say, the recruiter should have a thorough background in, 
and a broad understanding of the compan;,y' s operations. He should also 
have information available at his fingertips regarding the status of 
present and future contracts, the possibilities for new facilities and 
product-line expansion, the previous experiences of the company re-
garding layeffs, and other similar data which may be necessary to thorough-
ly advise the applicant. 
Most of the professional men 'Who come for interviews are 
already employed and have obligations on their time. Interview sched-
ules that have been arranged in advance should be followed as closely 
as possible by all company representatives who are planning to partici-
pate. Negative impressions rapidly are formed when people are kept 
waiting. 
It is the reaponsibility of the personnel representative to 
insure that the individual is advised on the organisation of the 
location or locations that may be involved; that the applicant knows in 
advance the type of work being performed in the areas he's to visit; 
and the names and responsibilities of the persons by whom he will be 
interviewed. It is very desirable to make available to the applicant 
a copy of his interview schedule in order that he can remember the names 
of the persons involved, and monitor his time accordingly. 
The interviewer himself does not exist in a vacuum. Behind 
him there should be considerable assistance and support from engineer-
ing management. These people, if involved, must be briefed on the 
applicants'qualifications and interests, and should be capable of dis-
cussing in detail with the applicants, how the company can satisfy his 
present and future expectations in employment. The enthusiasm that 
these people exhibit during the interview for what the company is 
doing greatly influences the reactions and impressions received by 
engineering applicants. 
Finally, policies and procedures relevant to the interview-
ing process must be continually monitored, improved, and kept up to 
date. The perennial question of how much authority the interviewer 
should have on the spot; the composition of the interviewing team; 
the best method for making decisions on applicants; the suitability 
of the application itself for professional persons; and the efficienc.y 
with which details such as reimbursements for traveling expenses are 
handled all of these areas require constant attention. 
Before leaving the subject of employment, mention should be 
made of the important role which benefit programs play in the recruit-
ing program. Below are some of the more important ones which are being 
offered to professional engineers by cempanies today: 
a. Insurance Programs - hospital, surgical, and medical 
insurance for the engineer and his dependents is fairly 
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cemmon. Usually there is a major medical program 
available over and above the basic limits of coverage. 
Life insurance for the employee equal to, if not more 
than his annual salary, is also normally provided. In 
the leading companies, this is supplemented by Acci-
dental Death or Dismemberment insurance. The costs of 
these coverages are more often than not wholly paid for 
by the compa:ey. When the costs are shared by the company 
and the employee, charges are very nominal. Such insur-
ance usually goes into effect thirty days after employ-
ment. 
b. Savings and Retirement Programs - it would be impossible 
to mention the multitude of programs that exist in this 
area. Most of the plans have waiting periods of employment 
as prerequisites to eligibility for participation, depend-
ing upon age at time of hiring. Funds are accumulated 
by company contributions, employee contributions and 
interest returns from these monies. If the employee 
should separate from the organization prior to retirement, 
personal contributions and accumulated interest are gen-
erally paid to him. In a few of the programs, the com-
pany's contribution is also included. 
c. Educational or Tuition Refund Programs - almost all organ-
izations employing engineers provide some sort of an 
educational benefit program. These vary from full sponsor-
ship of degree programs to limited reimbursement for course 
work applicable to the individual's job. Some compa-
nies grant a limited number of hours time off during 
the workday with no loss of salary if particular course 
work is desirable and is not available in evening instruc-
tion. For entitlement to payment, the employee must ob-
tain a "C" grade for undergraduate course work and a "B" 
grade for courses given at the graduate level. In con-
junction, a few companies offer total or partial reim-
bursement to their professional engineers for costs of 
technical memberships and/or periodicals. 
d. stock Option Programs - programs of this type are gain-
ing in popularity. stock is usually offered at a dis-
counted price, and participation may be limited to em-
ployees with certain minimum service (ex. - one year) 
with the company. The individual is also lirni ted in 
most cases as to how much stock he can sign up for - say, 
10 per cent of his annual income. Payroll deductions are 
also provided by many concerns to enable eJ11Ployees to 
pay for the stock over a longer period of time with 
little or no interest or carrying charge. 
e. Cost-of-Living Adjustments - in the last five years, 
maey companies have adopted programs for adjusting aalaries 
of their employees when the cost-of-living increases. 
These programs are normally geared to the Bureau of Labor 
statistics, Consumer Price Index. When this index changes 
a sufficient number of points, salary adjustments are made 
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automatically - up or down. Many organizations prefer tc 
make such adjustments once or twice a year, rather than 
throughout the year. 
f. Patent and Publication Awards - patent incentives range 
from token awards of $25, $50, or $100 to more substan-
tial amounts based on income derived for the company. 
In the latter case, we have the exception to the rule. 
Publication awards are less common and carry similar 
token awards for the authors. 
g. Relocation Benefits - a must for organizations today, 
such programs have a definite effect on the company's 
ability to attract engineering personnel, who reside at 
considerable distance from the plant or facility. In-
cluded in this program are the costs of transporting the 
engineer and his family, with meals and lodging en route 
to the new destination; partial - if not total - reimburse-
ment for the cost of moving his household goods and posses-
sions to his new residence; and finally, there is usually 
some financial assistance offered to him for living costs 
while he is in temporary housing. In addition to the 
above, some companies provide a real estate consultant 
to assist him in his home buying, legal assistance in the 
sale of his present home and maybe reimbursement for 
title search, deed registration, etc. on his new home. 
If the new hiree does not bring his wife and family 
immediately to the ne1-1 area, b11.t prefers to look for 
housing in advance of their arrival, a few companies 
permit him to make one or two trips home prior to 
permanent location, if he lives within a stipulated 
radius or the plant. Inherent in the moving or his 
furniture may be the additional costs or storage, in-
surance, etc. if necessary. As can be seen from this 
information, the cost of moving an engineer and his 
family from one coast to another can easily cost a 
company well into the thousands of dollars. 
The extent to which an organization offers such benefits 
certainly is governed to a great extent by its size and financial 
capacity. Yet engineers today take these benefits pretty much for 
granted, which makes it considerably more difficult for the smaller 
organizations to vie for his abilities. 
Before leaving this discussion on employment, a brief men-
tion should be made of the need for the personnel representative not 
te overlsok the important influence that the engineer's wife has in 
his decisien to accept employment or move to a certain area. It be-
hooves the recruiter to "sell" the wife of the engineer, as well as 
the engineer himself. Special data, brochures, tips that will be help-
ful to her and her family on such matters as schooling, shopping, church 
and community facilities are an investment well worth the cost. 
78. 
Wage and Salary Administration 
The trend ef starting salaries for electronics engineers has 
been slowly but steadily rising; the supply of qualified engineers in 
the employment market has been gradually decreasing; engineers, as 
professional people, present unique and difficult problems in the area 
salary administration; little has been accomplished in the electronics 
industry- in the area of more formal approach to determining wages and 
salaries of technical personnel; job evaluatien, as it is known and 
applied commonly in industry, has not proven to be very successful 
these are some of the frustrations that a personnel organization must 
face in establishing and running an effective program. 
Perhaps the best way to approach the subject of wage and 
salary administration for a group of electronic engineers and scien-
tists is to discuss the general re~onsibilities of the salary coordi-
nator, and what unique problems develop in dealing with these profes-
sional groups. 
Basically, such a person reviews and approves all salary ac-
tions, transfers, and separations for salaried employees within his 
assigned organizational units, to make sure that requests have been 
executed in accordance with established company procedures and that the 
requested rate and/or classification changes are appropriate. In many 
cases, this presents problems in that the salary administrator is more 
often than not a non-technically inclined person, whose background and 
training have been primarily in the business administration fields. 
Initial approvals of salary recommendations rest with the man~ 
agement ef the technical organization; however, in the final approval 
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stages the administrator must approve if action is to be accomplished. 
Personnel people frequently hear the complaint -- '~ow can that 'guy' 
determine the worth of an engineer, ~en he's had no technical train-
ing and doesn 1 t even know the significance of the technical terms 
which I've presented in support of J.ff1' request?" Unless the administra-
tor establishes rapport with his technical organization early in the 
"game" and with sufficient depth so that they are aware he knows their 
people, their jobs, and their relative values to the organization, this 
problem will be a constant thorn in his side. 
The issue is further complicated by the fact that the major-
ity of engineering supervisors or managers, if you will, basically abhor 
administrative detail, procedures, and the necessity for following pre-
scribed rules to accomplish their salary recommendations. Their phil ... 
•sophy is more one of "I think this :many are worth this amount of moneyl" 
"Why do I have to fill out all these forms to accomplish this?" In loek-
ing further into the matter of determining the basis for their speci-
fic recommendation, you find many ~o really find it difficult to speci-
fically state why the individual involved is worth more to the company 
now than he was a year ago, or at the time of his last increase. The 
reply that is frequently heard here is, ~ell, he's been with the company 
another year, and therefore, he deserves an increase." others feel that 
just because the man has been with the company over this period, he has 
professionally developed more and is as a result worth more to the organi-
sation. This may be very true, but it becomes difficult for them te 
state what the man has actually done which is indicative of such pro-
fessional development. Unless the administrator is capable of logically 
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rationalizing these arguments and effectively selling his reasoning 
to the people involved, he fares poorly in facing real problems in 
running an effective program. Realistically, one may look upon him as 
a form of "educator" to the ranks of management as to what salary ad-
ministration really means. 
Another major responsibility of the administrator is for him 
to obtain and review job descriptions on the positions in his organi-
zation; establish descriptions for new jobs; and correct those that are 
not properly graded. In so doing, he recommends changes in existing 
titles and grades, and reco~ends the establishment of new classifica-
tions and their titling and grading. Job descriptions in themselves 
are very difficult to define for electronic engineers. Broad func-
tions and responsibilities can be outlined easily, yet, when it becomes 
necessary to be specific to any great extent, problems arise because 
the engineerst job content is rather fluid. During the period of writ-
ing his job description, he may be engaged in a certain phase of de-
velopment of a program, project or product line, whereas a month from 
now he may be doing something quite different. Along these same lines, 
it is difficult also to classify new positions within the organization 
with any degree of definity. 
As ws mentioned earlier, engineers are interested in maximi-
zing their salaries and they expect to achieve rather steady progress 
in this area or they become dissatisfied. Salary surveys in specific 
geographical areas must be acco~lished on a repeated basis to make sure 
that company rates are in line with rates paid by other companies in 
these areas. To attract and retain competent engineers today, companies 
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in the electronics industry must offer salaries that are not only com-
petitive but are slightly higher than the industry-wide average. In 
certain geographical areas of the country where climate and/or the cost-
ef-living varies from the normal, additional adjust:roonts-up or down-
should be made. Typical of this are the higher salaries which are 
offered to engineers to work on the west coast versus the east coast. 
Higher salaries must also be generally offered to engineers to attract 
them to the Buffalo, New York, area because of the severe winter clim-
ate and high winds at certain times of the year. 
Interviews with engineers in this study revealed that they 
felt the average yearly increase in salary for a good man should be 
between eight and ten per cent, :m:l.niDrum. If he was getting less than 
that over repeated reviews, he should think seriously about getting 
another job. As an engineer gains experience, his salary curve tends 
to flatten out between the twelve- and fourteen-thousand dollars per 
year level, which tends to increase the percentage of senior people who 
are available in the engineering market. Also, as the pyramid of organ-
isation narrows at the top, few opportunities become available for en-
gineers at this level and many obviously must go elsewhere. To overcome 
this, companies are thinking seriously of using open-end rate ranges te 
permit financial growth be,yond what would normally be the case, realiz-
ing that senior technical talent represents a considerable investment, 
turnover of which would be more costly than the higher wage rate. 
For the last few years, the starting salaries for engineering 
college graduates has been rising to the point where today an engineer• 
ing student right out of school with absolutely no experience can command 
a starting salary of at least $6,500 per year. If he is fortunate 
enough to have a few summers of pertinent work experience, this rate 
can rise to $7,000. To the chagrin of many who face the tasks of ad-
ministering salary programs for engineering personnel, these rates 
compare unfavorably to the engineer who, a few years ago, accepted 
employnrant in a job market where rates were somewhat lower. In many 
cases, he 1 s had to work two or three years full-time to make the salary 
which the new recruit is being offered. To adjust these inequities 
within an organization, many basic salary policy issues must be resolved, 
especially if the company is cemmitted to a college recruiting program 
every year. 
Apart from the problem of keeping salaries in line with the 
industry, the salary administrator must also consider the relative 
value of the various types of electronic engineers to his organization. 
The research and highly analytical types, the design types, the hard-
ware or development types, the product types, the supervisory types -
each of these has his own supply versus demand status within the over-
all engineering market. It is very difficult to convince engineers of 
their rank or value within such an array, and if not handled properly, 
can cause friction within operating departments of the organization. 
Salary reviews are usually held on an annual basis for pro-
fessional engineers, although some companies in the industry utilize 
a six-nxmth review. In addition to this many companies follow a rule 
of some sort of review at the end of six months from the date of hire tQ 
determine if an adjustment should be made at that time, the philosophy 
being that the original evaluation may have been out of line based on 
what the individual has proven his capabilities and real worth to be 
in the period that has elapsed. 
Supplementing the merit increase, the industry has included a 
number of other financial "adders". Cost-of-living increases geared te 
Bureau of Labor Statistics, Consumer Price Index, are common; general 
increases based on productivity, higher profits, etc., are also in 
vogue; year-end bonuses and profit-sharing programs may also be inclu-
ded at the discretion of the organization. Also, there are some com-
panies that reimburse their professional engineer at a "time-and-one-
half rate" when planned overtime is scheduled, even though they are 
"exempt" salaried employees under Federal Legislation. Finally, execu-
tive compensation programs of one type or another are utilised frequently 
to offer special financial incentives to senior technical and management 
members of the organisation. 
Thus, we have seen some of the major factors which must be 
considered in the evolution of an effective wage er salary administra-
tion program. The accomplishment of worthwhile objectives in this area 
requires the sk~ll of an individual skilled in management it self, rather 
than, as unfortunately may be the case, a "personnel technician". 
Training and Development 
One of the most important responsibilities of a supervisor is 
the development of the employees whe report to him, and his degree of 
success in this field is a measure of his fitness for supervision. The 
electronics industry, made up as it is with a large n'Ul'li>er of profession-
al employees, who are striving continually to advance their state-of-the-
art knowledge has come to recognize the need for a more formal development 
program. 
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The companies which are to be the most successful in the years 
ahead will be those that are administered by the keenest, best-qualified 
and most able people. CoiJ¥>etition today and in the future is competi-
tion between managements, not merely facilities and products, for the 
strongest management will find ways and maans to make better products, 
build or acquire better facilities and plants, develop better methods 
and procedures, and make more profits. One of the basic approaches to 
such a strong future management begins with a thorough appreciation on 
the part of present management of the importance of developing people 
and then proceeds with a definite plan to do something about it. It is 
this understanding and agreement that the personnel man must secure 
from the management of his organisation if his efforts are to be worth-
while. The old theory that development is entirely up to the indivi-
dual and that the good men will naturally coiOO to the top is failing 
to provide the management talent needed in an organization made up prim-
arily of engineering specialists of one kind or another such as is the 
case in this industry. 
The focal point of any development program is, of course, the 
individual. Objectives should be aimed at tailoring individual programs 
based on each employee's individual needs, and the organization's needs 
in respect to his services, present and future. However, to create the 
best possible atmosphere for individual development, an inventory and 
appraisal of all personnel involved should be made to assess their per-
formance on their present job, appraise their potential for further de-
velopment and discover the areas where development is needed. This, of 
course, presupposes accurate and up-to-date job descriptions with 
established standards of performance. 
Planning and guiding the development of engineering person-
nel may involve additional expenses such as the cost of special train-
ing courses, in addition to tuition refunds and other outside educa-
tional expenses. It will require considerable time and, in some instan" 
ces, may even require additional personnel to make this possible. It 
may also require releasing a man for special training on a new assign-
ment, for attendance at a training course either within or outside the 
company, for committee assignment, for job rotation, and other activi-
ties, etc. It may involve accepting and placing a man for whom speci-
fic experience is sought. Engineering developroont is of such dominant 
importance to continued success of companies engaged in electronics that 
it is usually policy to sanction such reasonable added expenses or 
personnel as necessary and justified to accomplish effective personnel 
development results. Needless to say, the development program selected 
for an individual must be the one which will be the most helpful t0 
him in improving himself. It must be practical, bearing in mind the 
particular individual's personality and environment and must be one in 
which he can have confidence of success. When the individual develop-
ment program has been decided upon, the job has just started. Adequate 
provision must be made for continued follow-up to ensure that the indi• 
vidual does not lose enthusiasm. 
In considering the professional development of the engineer, 
let us look at three important areas: first, what the engineer him-
self expects or is seeking as far as his development is concerned; sec-
ond, the role the supervisor must be willing to play; and third, the re-
sponsibility of the company itself. 
86. 
BasicsJ.ly, the engineer looks to his job to provide him with 
the technical stimulus which comes from being engaged in interesting 
and challenging work and which, through his efforts, will provide the 
professional growth and recognition that he is constantly seeking as 
a professional man. Certainly, the most critical period in the young 
engineer's career is the first five years after his graduation f:rem 
college. In engineering school, he worked on a planned program toward 
a clearly-defined goal -- his diplema. After graduation, however, the 
goal becomes less clearly defined, and too often the young engineer 
misses out on important opportunities to develop himself profession-
ally because of confusion or inertia. In his case, his first one or 
two jobs have a considerable influence on setting his career pattern, 
and he is especially eager to find the right job which will permit him 
to aspire to these technical goals. The more experienced engineer on 
the other hand cones to a new job because it impressed him as being a 
"better" job, not only perhaps from a financial point of view, but 
usually more important, it possesses certain attributes in responsi-
bility, status, environment, opportunity, etc., which he felt were 
lacking in his former job. In any case, the engineer reports to his 
new organization with a positive attitude, optimistic that he ~11 
find the professional satisfaction and proper atmosphere which ~ll 
permit him to prove his technical worth. To what extent this atti-
tude is developed and translated into accomplishment of engineering 
tasks depends upon his supervisor and the policies that the company 
sets forth to encourage research and development personnel productivity. 
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In the interviews that were conducted by the writer at the 
Waltham Laboratories of 3,ylvania Electric Products, Inc., one of the 
most sought for qualities by engineers in their supervisors was the 
desire to have the "boss" take a sincere interest in their professional 
development and not treat them just as "workers". What does this 
really mean? How all-encompassing is it? In effect, it can be said 
that in every situation where there is a supervisor-employee relation-
ship, there is imparted an indication of how the supervisor feels about 
this matter, and perhaps more significant, what he understands about 
it. 
As mentioned earlier in this report, engineers by the mere 
nature of their education and training have little insight into human 
relations in general and how to deal effectively with subordinates, 
engineers or otherwise. This presents a real problem to the personnel 
man, inasmuch as he faces the realisatioa of having to train supervisors 
to be supervisors if he is to maximise the potential of development 
programs for the organization 1 a- engineering staff. Many of your first-
line supervisors were not long ago engineers themselves, working at 
the "bench" so to speak. Based on turnover, expansion, development 
itself, the comp~ saw fit to make them supervisors. Consequently, 
one "Monday morning", J. Jones puts on the mantle of the supervisor and 
sets off to do a job. The question inmediately is asked, "What does 
he know about supervision?" "What has been done to train him or prepare 
him for such responsibilities?" Does he understand the new line of 
reason and attitude changes which a supervisory job demands compared 
to a non-supervisory position?" For the purpose of this discussion, 
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we shall assume that these questions have been raised, and issues re-
solved to the point where the supervisor possesses the basic admini-
strative capabilities to perform his job. In any case, he's considered 
a supervisor! 
The electronics engineer looks to :b.is supervisor to give him 
assignments that are geared to his abilities and experience level. One 
of the more frequent complaints heard amng engineers today, is the 
cry that work assignments are "below" their technical capabilities, 
and normally should be given to more junior personnel. It is mst 
desirable when the engineer must "reach 11 technically to solve the prob-
lem at hand, for in such "reaching" he finds the challenge of the un-
known. Close supervision is not implied here, but rather intelli-
gent supervision and guidance, which will permit the engineer to fol-
low through on his assignment with little or no interference from the 
outside. The more his individual initiative can be encouraged through 
freedom of action, competitive spirit, receptiveness to new ideas, 
etc., the better adjusted the engineer becomes, and the more enthusi-
astically he tackles his assignments. 
Like any employee, the engineer lfkes to know "how he 1 s 
doing"• Having clearly defined responsibilities which are geared to 
his abilities is necessary certainly, but recognition and credit for 
work well done, together with constructive criticism in areas where im-
provement is needed are very necessary to his professional ego. It is 
imperative that the personnel department maintain close follow-up to 
insure that performance reviews are conducted regularly and effectively. 
by the individual's supervisor. 
Such interviews are the basis for individual development planning, and 
the immediate goals Which the engineer must accomplish in his work 
performance. He likes to know what's expected of him in ability and 
experience before he can be considered for the next higher engineering 
classification; he may want assistance in mapping out an educational 
program or he may be seeking insight into various technical societies. 
It must be stressed, however, that any development technique is never a 
substitute for the day-tc-day assistance on job connected problems, 
which is one of the major responsibilities of all supervisors. 
The importance of communications cannot be over-emphasized. 
Improved communications in technical and non-technical areas was fre-
quently asked for by the engineers interviewed at Sylvania's Waltham 
Laboratories. They like to know the status of programs in their de-
partments, what the other groups in the organization are doing, what 
future technical programs may be in the offering and, in general, 
the progress the company is making in the field. Group lectures and 
discussions with full and effective exchange of information was con-
sidered to be very desirable by almost all respondents. 
If the supervisor has the proper insight he will appreciate 
the need for stimulating self-improvement and motivating the develop-
ment of individuals having potential fer ass~ng greater responsibili-
ties. He must however have the backing of a receptive and progressive 
management, for it is the over-all management philosClphy which estab-
lishes the basis for a desirable professional atmosphere. The follow-
ing are some of the ways that are being utilized today by organizations 
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with up-t<>-date human relations programs for encouraging the develop-
ment of engineering personnel: 
a) Educational benefit programs incorporating tuition refund for 
applic~ble course work taken in an accredited college and universi-
ty. Some companies permit the employee to be excused for a 
limited number of hours during his regular work week; some re-
quire him to make up the time taken off during the day; while others 
will agree to a reduced work schedule, Wherein the engineer is 
only paid for the time he actually works. Included under educa-
tional benefits are programs sponsoring in-plant technical semi-
nars, encouragement to join and attend technical society meet-
ings, s,ymposiums, etc.; adequate librar,y and data search facili-
ties or services; publication of research reports or studies; and 
the arrangement of visits to related industries, other labs and 
schools. 
b) Research staff relieved of administrative chores; adequate 
supply of support personnel; fully complemented technical facili-
ties; and many other engineering services such as technical writ-
ing, editing, etc. 
c) Special company-sponsored training programs for engineers and 
engineering managers. AMA Courses, Workshop Seminars, Orienta-
tion Seminars; "custom tailored" technical training programs; 
speed reading, public speaking, effective proposal writing -- all 
ef these and many others are recognised as necessary in the elec-
tronics industry today. 
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d) Reimbursement for subscriptions to technical journals, news-
papers and trade publications. Included in this may be reimburse-
ment for fees cha~ed to become professionally registered under 
state law. 
e) Job rotation intra- and inter-locational in scope and temp•-
rar,y special assignments in addition to or in place of regular 
duties. 
A problem that confronts the electronics engineer regarding 
his professional development is ~ether or not he should remain in his 
technical specialty or try to break into the ranks of engineering 
management to maximise his potential. Many electronics engineers feel 
that there is more opportunity afforded in management, more responsi ... 
bility and higher salaries. To overcome this problem of frustrating the 
technical specialist, companies are attempting to utilize new approaches 
to the growth patterns which their engineering personnel may follow, 
to provide whenever possible equal opportunity to the specialist as 
well as the supervisory-minded engineer. 
The growth chart on the fellowing page depicts the progress 
open to engineers employed by Sylvania Electric Products, Inc. Pay 
grades are equal for classifications of engineers at the same level in 
either a technical specialty or in supervision. 
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If the individual's career objectives should change, and he becomes 
desirous of switching from one "ladder" to the other, every possible 
effort is made to prepare him for and provide him with such an oppor-
tunity. Very seldom do those engineers in management change over to the 
purely technical positions. In the majority of cases, it is the special-
ist, who after he spends a certain number of years learning as much as 
he can about his field, seeks to enter the ranks of engineering mana-
gers. 
The alert personnel man must maintain close follow-up with 
his technical personnel; get to know their individual and group wants 
and frustrations; and provide management with the necessary guidance 
that is needed for mutual understanding. "Follow-up" interviews at 
periodic intervals after employment are considered essential in the 
human relations program, if a finger is to be kept on the pulse of the 
engineer utilization, and satisfaction. These interviews are designed 
to provide the answers to questions such as the following: 
New Employee --
a) Is the engineer being given assignments that are challenging 
to his technical abilities? 
b) Is his job in effect turning out to be what was described to 
him during his pre-employment interviews? 
c) Is his supervisor showing a sincere interest in helping him 
assimilate himself into the organisation? 
d) Is he receiving communications appropriately, effectively, 
and does he have an opportunity to express his opinion and thoughts 
within his organization? 
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e) Is his job clearly defined and does he know what is eXpected 
of him regarding standards of performance? 
f) Does he find his associates cooperative, and willing to dis-
cuss problems of technical interest to him and his work? 
g) Is he satisfied with his general work enviromnent and the 
facilities that are available to him? 
h) Does he have any questions in his mind regarding company bene-
fits, policies, or procedure? 
i) Does he have any suggestions whereby he feels improvement can 
be made in any areas? 
j) Does he have any ngripesn at all about anything? 
Experienced Employee --
a) What does he think of the progress he has made or hasn 1 t made 
in his job since he joined the company? 
b) Is he satisfied with his salary progress? Has it exceeded 
or fallen short of his original expectations? 
c) Does he feel that there is still professional opportunity for 
him with the organization? 
d) Does he find performance reviews given to him by his super-
visor to be effective and of value to him in his technical develop-
ment? 
e) What are his career objectives for the immediate future? Has 
he discussed them with his supervisor? 
f) In what areas does he think the company or its management 
could show improvement? Any specific suggestions? 
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These interviews are usually conducted with the understand-
ing that the specific information discussed will be held in strict con-
fidence by the personnel representative. However, it must also be 
understood and agreed that problem areas or suggestions should be 
called to the attention of the appropriate management in such a way as 
not to divulge the source. Most engineering personnel who were given 
such interviews at Sylvania were very willing to discuss in detail 
their sincere feelings and, perhaps more important, were very grati-
fied that the company or the personnel department was showing such an 
interest in them professionally. It should be mentioned again here 
that the effectiveness of this program and the obtaining of these re-
sults was greatly influenced by "acceptance" of the individual conduc-
ting the interviews in the minds of the engineers involved. This is 
true also to the effectiveness of the human relations program in general. 
With the increased demand that is expected in the next ten 
years for competent engineers and engineering managers within the 
electronics industry, the need for greater emphasis on training and 
development programs will be of more significance than ever before. 
The investigation and development of commercial and military markets 
for electronics will pose greater demands on the skill and abilities 
of the industry's professional engineering personnel in an ever-
increasing competitive market. 
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Professional Atmosphere 
Probably one of the most difficult things for the management 
of an electronics organization to determine is '~at kind of an engi-
neering atmosphere do we want to create and maintain?" The basic 
question of "loose" versus "tight" managenent and control must be 
resolved in the process of determining what position you want to take 
in this matter. Naturally, the answers to such questions will govern 
to a great extent the human relations program that the personnel admini-
strator must implement through the middle and lower levels of super-
vision. Electronic engineers are talking more and more about this 
somewhat nebulous matter of a desirable engineering environment --
what it is; what it isn't; and what it should bet In identi~ing the 
company's desirability in this area, engineers look both to the physi-
cal indications that present themselves, as well as the impressions 
that are created from the more intangible evidences of management's 
attitude. 
Certainly, today, most organizations recognize the need for 
providing the most desirable physical facilities and support services 
that they can realistically offer their engineering personnel. This 
aspect does not concern us too much here. We are, however, much more 
interested in the other factors which make up this "image" in the minds 
ef professional people. During pre-employment interviews and the 
follow-up interviews that were conducted at S,ylvania, the subject of 
engineering atmosphere was covered in some detail. Many a time an 
engineer, in discussing his reasons for wanting to find employment else• 
where, stated that the engineering atmosphere was undesirable or ve:cy 
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poor, or that the company involved did not treat their engineers as 
engineers should be treated. In the follow-up interviews, a number 
of engineers indicated that they felt that the question of profession-
al atmosphere was of particular concern to the more senior engineers 
in contrast to the jtmior ones who were primarily seeking basic experi ... 
ence in certain technical fields. The following are some of the more 
common replies which were given by engineers interviewed as to what they 
thought were the more important factors contributing to a proper pro-
fessional atmosphere (salary and working conditions being adequate): 
a) Professional employees should be informed of financial poli-
cies of the company. 
b) Inter-group lectures and discussions should be encouraged. 
c) Recognition and credit fer work well done 
d) Promotions based strictly on merit 
e) Encouragement and financial incentives for publication of 
technical works 
f) Encouragement and assistance for patent applications 
g) Encouragement for participation in off-the-job technical 
associations 
h) Encouragement to pursue any unassigned ideas of one's own on 
limited company time. 
i) Stimulation of a competitive spirit 
j) Soliciting of new ideas from technical personnel 
k) Author of a project should be responsible for research on 
the project. 
1) No "politics" should be permitted within the organization. 
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m) Relaxed requirements should be made for hours of attendance. 
n) Informality and friendliness should be followed in the daily 
routine with emphasis on technical cooperation. 
Whether an engineer is anxious to extend the boundaries of 
scientific knowledge or seeks only to solve a specific problem, he looks 
for an atmosphere conducive to his research. What makes for such an 
environment? Some of the more senior personnel interviewed pointed out 
that many elements in the working environment -- research facilities, 
supervisors and colleagues, the degree of freedom and independence on 
the job, and the company's attitude toward research-- together created 
a good or bad environment for technical development. Several, however, 
mentioned one particular factor as a cause of satisfaction or di~satis­
faction. 
Poor supervision and bad administrative policies ~ere the 
specific environmental factors most often cited as reasons for quitting 
a job. As can be seen in the other factors mentioned above, the super-
visor plays the key role in the formation and implementation of programs 
or policies which, in effect, govern such statements. The technical 
competence of supervision and effectiveness of their administration are 
sore spots in the feelings of engineers. Certainly, it stands to 
reason that if supervisory techniques and personalities and management 
policies can sometimes be the most important factors in low morale, 
they can also be a significant source of professional engineering satis-
faction. 
Of late, there seems to be an increasing belief that the most 
desirable atmosphere is one of informality, semi-academic, and unregi-
mented, with technical stimulation imbued by the leadership and 
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inspiration of the manager and of those on his administrative staff. 
If of the right quality, it can be so contagious that it penetrates 
down to all corners of the research and/or development organization, 
and down through the professional engineering staff to the sub-
professional level and to the technicians. There is little doubt that 
such a "permissive" environment is very desirable, and is certainly 
an important factor in motivation and creativity, ye~if uncontrolled, 
can evolve into a situation quite undesirable. The question today 
seems to be "Where do we draw the line?" or ''How 'loose' do you have 
to be?" In most electronic organizations, a technical effort is being 
applied to produce hardware. This hardware, even if for the most part, 
destined for military use, represents a product line -- a necessarily 
profitable product line. It logically follows then that technical 
personnel must therefore also be utilized effectively with every possi-
ble consideration given to maximizing the engineer's productivity. 
The matter of attitude is the focal point to this whole 
situation. Supervisors possess certain attitudes towards how tightly 
they want to hold the reins of their organizations. These attitudes 
vary widely among engineering managers, depending on their own per-
sonal make-up, the type of engineering function they have, and the 
kinds of professional engineers they have reporting to them. For ex-
ample, hardware oriented groups are more inclined to run a "tight ship" 
in the sense of administrative regimentation, whereas, research or 
analysis group supervisors are more permissive and less reluctant to 
subject their people to administrative control. Because of this, 
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there is oftentimes internal inconsistency in how professional engineers 
are treated in an organization. Development engineer~who are forced 
to more strictly comply, may resent the professional freedom which is 
given to engineers in these analytical groups. To them, it is an indi-
cation that the company is either unnecessarily attributing more profes-
sional recognition and status to research and analysis engiheers than 
should be the case, or the recognition that they as hardware or develop-
ment engineers are receiving is inferior. If permitted to evidence 
itself over an extended period of time, such circumstances can result 
in professional jealousies which are unnecessarily severe. 
These attitudes will also personify themselves in such 
indices as absenteeism, tardiness, premature departures, and long 
coffee breaks and lunch hours. The electronics industry is inclined to 
go along with these extra liberties, especially for their senior engi-
neering personnel because competent engineers are very difficult to ac-
quire and retain. In some cases certain professional groups expect 
such freedom. They feel it is due them in recognition of their profes-
sional status. Certainly, a point in favor of this is that these 
people do not turn on the thought process at the starting time of each 
day, or shut it off at quitting time each night. Yet, there remains 
the problem of evaluating a "fair" day's pay for a "fair" day's work! 
Attitudes also affect environment as indicated by the amount 
or degree of enthusiasm that supervisors and the engineers have for 
the work that they are doing and the programs that the organization is 
currently undertaking. This, more than anything, governs the impression 
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which engineering applicants receive of a company in the process of 
employment interviewing. To the engineer who is a professional em-
ployee, it influences, perhaps more meaningfully, his adjustment to the 
work situation, his creativity, and his sense of proper self-utili~a­
tion, In the interviews conducted at S,ylvania, most of the engineers 
who were interviewed commented that when supervisors were enthusiastic 
about the technical work their sections were doing, they usually did a 
better job of supervision, were more effective, and seemed to take more 
of a sincere interest in the professional development of their subordi-
nates. 
The importance of such favorable attitudes cannot be over-
emphasized. In the electronics industry today the need for specialiaa-
tion of technical skills is becoming more and more apparent. As a re-
sult, company organization charts often reflect the grouping of these 
numerous special ties in one department or laboratory. Cooperation and 
effective coordination between such groups is essential if the develop-
ment of programs or products is to be completed smoothly and effectively. 
Too often, however, there is a lack of such cooperation because negative 
attitudes have been allowed to preclude the mutual understanding which 
must take place. One group may question the motives of another; others 
may feel that their prerogatives are being usurped; or they may take 
the position that "they don't understand our end of this business or 
why it has to be this way1" Some of this, of course, can be attributed 
to professional rivalry which exists between the various engineering 
factions. Mechanical engineers ~rsus electrical engineers; design 
engineers versus development engineers; research engineers versus 
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product engineers -- the competition of these professional egos has 
existed for some time. Of significance here is the fact that the pro-
fessional atmosphere must be favorable not only in the engineer's 
immediate environment, but also in his total exposure. 
To educate and enlighten management to the need for under-
standing these considerations in order to more fully appreciate the needs 
of their professional personnel, and thereby operate a more efficient 
and harmonious organization, is a difficult yet increasingly necessary 
job. Strange as it may seem, one of the basic problems that is encoun-
tered in accomplishing such an objective is the lack of agreement on 
the part of some managers that all this is necessary. Considerable 
improvement has been made in recent years in this respect, yet we are 
by no means "there" in the trite sense of the word. 
Personnel men, human relations managers, call them what you 
willJ The day of the personnel technician in the electronics industry 
is over. The role of personnel and human relations is now a role of 
essentially management -- better management. In dealing with profes-
sional engineers; their environment, their utilisation, creativity, 
and productivity, their wants and frustrations, it is imperative that 
personnel management itself becomes more professional. 
The human relations program of any company employing elec-
tronic engineers must be guided by these implications, and to the 
extent that we improve our understanding of their profile, we govern 
our own potential contribution to the industry as personnel managers • 
.. 
103. 
1. 
2. 
BIBLIOGRAPHY 
Allport, Gordon w.: Nature of Personality. Cambridge, 
Addisgn-Wesley, 1950. 
Bingham, W. V.: Aptitudes and Aptitude Testing. New York, 
Harper, 1937. 
Butterfield, H.: The Origins of Modern Science. London, 
Bell, 1950. 
104. 
4. Dollard, J., and Miller, N. E.: Personality and Psychotherapy. 
New York, McGraw-Hill, 1950. 
5. Hull, c. L.: Principles of Behavior. New York, Appleton-
Century-Crafts, 1955. 
6. KJ..uckhehn, Clyde, and Murray, Henry A. (editors): Personalitt 
in Nature, Society, and Culture. New York, Alfred A. Knopf,948. 
Lewin, Kurt and Grabbe P.: Resolving Social Conflicts. New York, 
Harper and Brother, 1948. 
8. Maslow, A. H.: Motivation and Personality. New York, Harper 
and Brother, 1954. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
McClelland, David C.: Personality. New York, Sloane, 1951 
McClelland, David c. (Ed.): studies in Motivation. New York, 
Appleton-Century-Crafts, 1955. 
Mills, John: The .Engineer in Society. New York, D. Van Nostrand 
Co., 1946. 
Murphy, Gardner: Personali t : A Biosocial Approach to Ori ins 
and Structure. New York, Harper and Brother, 19 7. 
Murray, Henry A.: Explorations in Personality. New York, 
Oxford University Press, 1938. 
Roe, A.: The Making of a Scientist. New York, Dodd, Mead, 1953. 
Roe, Anne: The Ps~chology of Occupations. New York, John Wiley 
and Sons, Inc., 19 6. 
Smith, George Horsely: Motivation Research in Advertising and 
Marketing. New York, MCGraw-Hill, 1954. 
stagner, Ross: Psychology of Industrial Conflict. New York, 
John Wiley and Sons, Inc., 1956. 
stewart, L. o.: Careers in Engineering. Ames, Iowa, The Iowa 
state College Press, 1956. 
strong, E. K., Jr.: Vocational Interests in Men and Women. 
Stanford, California, Stanford University Press, 1943. 
Super, D. E.: Appraising Vocational Fitness by Means of Psycho-
logical Tests. New York, Harper, 1949. 
Terman, L. M. : Measuring Intelligence. Boston, Houghton Ml..fflin 
Company, 1937. 
Thurstone, L. 1.: PrimarY Mental Abilities. Chicago, Chicago 
University Press, 1938. 
Wechsler, D.: The Measurement of Adult Intelligence. Baltimore, 
Williams and Wilkins Company, 1944. 
Wolfle, D.: America's Resources of Specialized Talent. New York, 
Harper and Brother, 1954. 
II. Booklets, Pamphlets, and Publications of Associations. 
25. 
26. 
Career Counseling Guide for Engineers. Cincinnati, Ohio, 
General Electric, Aircraft Gas Turbine Division, 1956. 
Career Satisfactions of Professional Engineers in Industry. 
Washington, Professional Engineers Conference Board for Industry, 
1957. 
105. 
Carter, H. D.: The Development of Interest in Vocations. Chicago, 
Forty-third Yearbook of the National Society for the study of 
Education, Part I, N.S.S.E., 1944. pp. 255-216. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
)6. 
ineeri As A Profession. Washington, National Society of 
Professional Engineers, Engineer-in-Industry Comm.), 1955. 
Flanagan, J. C • .t Critical Re uirements for Research Personnel. 
Pittsburgh, Pa., American Institute for Research, 19 9. 
Goshen, Charles E.: The Engineer Personality. Bent of Tau Beta 
Pi, December, 1954. pp. 41-46. 
How to Attract and Hold Engineering Talent. Washington, Profes-
sional Engineers Conference Board for Industry, 1954. 
Kilpatrick, Franklin P.: Motivation, Perception and Action. 
(Mimeo-graphed), 1953. 
Occupational Specialties in Engineering. New York, The Engineers 
Joint Council, 1950. 
A Professional Look at the En ineer in Indust • Washington, 
National Society of Professional Engineers, 9 5. 
Saunders, David R.: Use of an Objective Method to Determine 
Engineering Job Families that will Apply in Several Companies. 
Princeton, New Jersey, Educational Testing Service Research 
Bulletin RB-54-26, 1954. 
What Benefits and Appeals Influence Engineers and Technical 
PeSple. New York, McGraw-Hill Classified Advertising Division, 
19 7. 
III. Newspapers and Periodicals. 
Air Force 
37• Shifting Gears Can Get •••• More Mileage From Our Engineers. 
May, 1957. PP• 53, 56. 
American Aviation 
38. Engineering Employment Survey. April 8, 1957. pp. 53-75. 
American Journal of Orthops chiat 
39. ars, R. R.: Motivational Factors in Aptitude Testing. 1943, 13. 
PP• 468-493. 
AMA News 
40. Development of Technical Manpower. September 30, 1952. 
41. 
A vi at ion Age 
Engineers Speak Up •••• About the Engineering Shortage. 
1956. pp. 20-25. 
November, 
106. 
III. Newspapers and Periodicals. (Continued) 
Aviation Week 
42. 
43. 
44. 
45. 
Attack on Engineering Shortage Gains. March 19, 1956. pp.50~53. 
Better Utilization Ease-s F.ngineer Dearth. March 26, 1956. pp. 4-72. 
Engineers Must Find Career Motivation. June 18, 1956. pp. 79-83. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53· 
54. 
55. 
56. 
57. 
Why Engineers Change Jobs: More Money. May 14, 1956. 
British Journal of Psychology. 
Alexander, w. P.: Intelligence, Concrete and Abstract. Monograph 
Supplement, vol. 9, 1955. PP• 1-177. 
Business Week 
The Ante Gets Higher and Higher. May 7, 1955. pp. 98-106. 
Theme Song of Engineers. February 26, 1955. PP• 116-118. 
Top Problem for U.S.A.--A General Shortage of Brainpower. 
April 27, 1957. PP• 176-202. 
Chemical & Engineering News 
Are Engineers People? March 14, 1955. pp. 1110-1113. 
Engineers Look at Engineering. July 29, 1957. PP• 26, 28. 
Evaluating People in Toto. August 27, 1956. pp. 4148, 4151. 
Keeping Your Engineers Happy. February 13, 1956. pp. 698. 
M:>re Than One Way Upward. :May 27, 1957. pp. 41-46. 
Personalities On Paper. March 12, 1956. pp. 1176-1179. 
Research Comes to Florida. February 18, 1957. pp. 20. 
Where Do We Go From Here? October 28, 1957. pp. 36. 
Chemical Engineering 
58. How Dow Builds Professionalism. August, 1956. 
59. 
60. 
61. 
62. 
Chemical Engineeri~ Progress 
What Engineers are aid. (Joint Council Survey Report.) 
Febr~, 1957. pp. 34, 38, 40. 
What Engineers Expect From Industry. January, 1957. p. 50-J. 
Educational and P~chological Measurement 
Barnette, W. 1.1 An Occupational Aptitude Pattern for Engineers. 
vol. 11, 1951. pp. 52-66. 
Karn, H. w.: Differences in Values Among Ehgineering Students. 
vol. 12, 1952. PP• 701-706. 
Electrical Engineering 
63. Job Opinions of Graduating Seniors. April, 1957. pp. 272,277. 
64. What Engineers Expect From Management. January, 1957. PP• 32-36. 
Electronics (Business Edition) 
65. How To Attract Engineers. January 20, 1957. P• 17. 
Engineering News-Record 
66. • .. And Pay Isn't The 6iily Cause. November 8, 1956. 
III. Newspapers and Periodicals. (Continued) 
67. 
68. 
10. 
Engineering News-Record (Continued) 
For Getting ¥~re Engineering Per Engineer. November 8, 1956. 
• •• Proper Use of All The Manpower Available Will Increase 
Output, Cut Turnover. November 8, 1956. 
Esquire 
Industry's 10 Most Wanted Men. June, 1957. pp. 11, 171-172. 
Factory Manage~nt & Maintenance . 
How To Attract Engineers. January, 1957. 
Harvard Business Review 
11. More Productivity from Engineers. vol. 35, no. 2, March-April, 
1957. pp. 54-62. 
Industrial Relations News 
12. Causes of Growing Engineer Discontent. December 22, 1956. P• 1. 
13. Engineer Turnover Can Be Reduced. July 21, 1956. p. 3· 
74. How to Keep Engineers Happy and Reduce Turnover. March 17, 1956. 
pp. 2-3. 
107. 
75. Profile of "Typical" Tuition"!'"Aid Program. January 19, 1957. p. 4. 
76. What "Extras" Do Engineers Expect? August 25, 1956. p. 1. 
11. What Makes an Organization Attractive to Engineers? October 29, 
1955. pp. 3-4. 
78. What Motivates an Engineer to Change His Job? May 26, 1956. 
PP• 1-2. 
The Iron Age. 
79. Engineers: Lure Them With Climate. June 1, 1956. p. 82. 
ISA Journal 
80. The Instrument Engineer--Personal and Professional. February, 
1957. P• 69. 
81. 
82. 
83. 
84. 
85. 
86. 
Journal of Abnormal and Social Psychology 
Wechsler, D.: The Non-Intellective Factors in General Intelli-
gence. vol. 38, 1943. pp. 100-104. 
Journal of Applied Psychology 
Goodman, Charles H.: A Comparison of the Interests and Person-
ality Traits of Engineers and Liberal Arts students. vol. 26, 
1942. PP• 721-737. 
Strong, E. K., Jr.: Nineteen-Year Followup of Engineer Interests. 
vol. 36, 1952. pp. 65-74. 
Jurgenson, C. E.: Norms for the Test of Mechanical Comprehension. 
vol. 32, 1948. pp. 618-621. 
Van Zelst, R. H., and Kerr, W. A.: Personality Self-Assessment of 
Scientific and Technical Personnel. val. 38, 1954. pp. 145-147. 
Rieger, A. F.: The Rorschach Test and Occupational Personalities. 
vol. 33, 1949. PP• 572-577. 
III. Newspapers and Periodicals. (Continued) 
Journal of Educational P§Ychology 
88. 
90. 
Berdie, R. F.: The Differential Aptitude Tests as Predictors 
in Engineering Training. vol. 42, 1951. pp. 114-123. 
Journal of Educational Research 
Gregg, George W.: An Investigation of the Reliability and 
Validity of the Engineering and Physical Science Aptitude Test. 
vol. 45, 1951. pp. 299-305. 
Journal of Experimental Education 
Blum, L. P.: A Comparative Study of Students Preparing for 
Five Selected Professions, Including Teaching. vol. 16, 1947. 
PP• 31-65. 
Journal of Pgrchology 
Speer, G. S.: The Vocational Interests of Engineering and Non-
Engineering Students. vol. 25, 1948. pp. 357-363. 
Journal of Social Psychology 
91. Goddard, H. H.: What is Intelligence. vol. 24, 1946. PP• 51-69. 
92. 
93. 
Machine De sign 
How to Relieve the Engineering Manpower "Shortage". May 17, 1956. 
PP• 62-67. 
What's The Answer to The Engineer's Problem. March 8, 1956. 
PP• 70-74. 
Management 
108. 
94. Desirable Attitudes and Actions of Employed Professional Engineers. 
May 25, 1956. pp. 5-6. 
95. 
96. 
97. 
98. 
Mechanical Engineering 
Are Engineers Underpaid? February, 1957. pp. 165-168. 
Professional Standards and Employment Conditions. (An Engineers 
Joint Council Report.) June, 1956. PP• 536-540. 
Parish, J. M.: Psychelogical Tests in an Engineering Department. 
November, 1956. pp. 912-914, 947. 
Occupations 
Occupational Aptitude Pattern Research. vol. 29, 1950. pp. 5-12. 
Personnel 
99. Moore, H. B., and Levy, s. J.: Artful Contrivers: A Study of 
Engineers. vol. 28, 1951. PP• 148-153. 
100. Shea, T. E.: Maximizing the Potential of Engineers and Scientists: 
I. Making the Most of Engineering Abilities. vol. 34, no. 6, 
May-June, 1958. pp. 72-78. 
III. Newspapers and Periodicals. (Continued) 
101. 
102. 
103. 
104. 
lOS. 
106. 
107. 
108. 
Personnel (Continued) 
Williams, Douglas: Maximising the Potential of Engineers and 
Scientists: II. Attracting Topflight Scientists and Engineers. 
vol. 34, no. 6, May-June, 19S8. pp. 79-81. 
Steiner, M. E.: The Search for Occupational Personalities--the 
Rorschach Test in Industry. vol. 29, 19S3. pp. 335-343. 
Personnel Journal 
Mello, Robt. F.: Engineers and Scientists: We Found How to Use 
Them Better. vol. 36, no. 11, April, 19S8. pp. 407-410. 
Engineers Can Be Used Better. vol. 33, no. 6, November, 1954. 
How to Attract and Keep Newly Graduated Engineers. vol. 34, 
no. 3, July-August, 19SS. pp. 98-100. 
Personnel P;rchology 
Harrison, R., Hunt, W., and Jackson, T. A.: Profile of the 
Mechanical Engineer: I. Ability. vol. 2, 19SS. pp. 219-234. 
Harrison, R., Hunt, w., and Jackson, T. A.: Profile of the 
Mechanical Engineers: II. Interests. val. 8, no. 3, l9S5. 
pp. 315-330. 
Harrison, R., Tomblen, Dont, and Jackson, T. A.: Profile of the 
Mechanical Engineer: III. Personality. val. 38, 19S5. 
PP• 145-147. 
Petroleum Processing 
109. Do You Need More Engineers? May, 19SS. PP• 648-6SO. 
110. 
111. 
112. 
113. 
114. 
Research & Engineering 
Motivation vs. Manipulation. January, 19S6. pp. 18-19, 31-32. 
Technical Management. February, 1957. PP• 3, 34-35. 
Upgrading Technicians. March, 19S6. PP• 34-36. 
What R & D Men Are Saying: An Attitude Survey. June, 19S7. 
PP• 26-29. 
The Scientific Monthly 
Nation's Interest in Scientists and Engineers. 
PP• 282-285. 
steel 
June, 19S6. 
llS. Unrest Among Engineers. December 26, 19SS. pp. 29-31. 
116. 
The Tool Engineer 
Are Incentives Needed for Engineers? June, 19S6. pp. 206-208. 
109. 
IV. Publications of Government Agencies and Departments. 
117. Committee on Engineers and Scientists for Federal Government 
Programs; Survey of Attitudes of Scientists and Engineers in 
Government and Industry. Washington: U. S. Government Print-
ing Office, 1957. 
118. U. s. Congress, National Manpower Council: Utilization of 
Scientific and Professional Man ower. New York: Columbia 
University Press, 19 • 
110. 
